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Delaware River Bridge, New York, 


Ontario & Western Ry., Hancock, 


By C. E. KNICKERBOCKER,* M. Am. Soc. C. E. 


The line of the New York, Ontario & Western 
Ry. near Hancock, N. Y., has heretofore passed 
over the Delaware River and the tracks of the 
Erie R. R., on a single track iron bridge, of one 
plate-girder and three truss spans, a 
total of about 545 ft. and an approach 
iron viaduct some 480 ft. long. This 
structure is now being replaced by a 
new double-track steel bridge com- 
prising one plate-girder span of 55 ft., 
two truss spans of 120 ft. each and one 
truss span of 240 ft., instead of the old 
bridge, and an earth fill with a 20- 
ft. reinforced-concrete flat arch cul- 
vert, in place of the old approach. For 
the new structure, the steel design is 
not out of tHe ordinary, but the piers 
and abutments, all of concrete, have 


points of interest to railway and bridge 
engineers. ; 


South Abutment. 


The south abutment (Figs. 1-2) 
located on the Pennsylvania side of 
the Delaware River is of special in- 
terest on account of its unusual de- 
sign. It is of both plain and reinforced 
concrete, being 30 ft. wide, 30 ft. long 
on top and about 57 ft. high from the 
ground. Theoretically it is but two 
vents, made of plain concrete, spaced 
about 25 ft. from center to center and 
braced together with a series of arches 
and cross braces or struts of reinforced 
concrete. These bents support a solid 
deck of reinforced concrete which is 
about 214 ft. thick. The two front 
posts rest on concrete foundations each | 
14 ft. 6 ins. wide. and 21 ft. long, 
Supported on gravel. The four<ations 
Were reinforced with old rail hori- 
zontally and crosswise spaced 18 ins. 
oa ¢. There are vertical rails 8 ft. long and 
apart which extend 4 ft. into the posts. The 
‘an - plain conerete 8 ft. x 14 ft. 5 ins. at 
- oe The front and sides are on a bat- 
ca oo in 12 ins, and the back plumb. At 
dan a af 36 ft. 5 ins. above the foundation 
sail offset of 5 ft. in the front of the 
ie ch forms the bridge seat. The posts 
wa ames up for 17 ft. 5 ims. to the deck, 
—< Plum’ on front amd back and the batter of 


*Chief Engi 
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FIG. 1. 


the same method of reinforcement being used 
as in the front posts. The rear foundations are 
6 ft. higher than the front foundation on ac- 
count of the slope of the ground. The posts are 
plain concrete 7 ft. 6 ins. x 8 ft. at the bottom. 
The front and back are plumb and the sides on 
a batter of %-in. in 12 ins., lining up and cor- 
responding with the front posts. The rear posts 


are 47 ft. 10 ins. high and extend to the deck. 

















SOUTH ABUTMENT, DELAWARE RIVER BRIDGE, N. Y., O. & W. 


RY., HANCOCK, N. Y. 
At a distance of 16 ft. 4 ins. above the front 


- foundation there is a strut on each side con- 


necting the front and rear posts. The under 
side of this strut is a 14-ft. arch, that being the 
distance between the posts. The strut at the 
crown is 2 ft. 6 ins. deep and is the same width 
as the posts at this point. At this same eleva- 
tion there are two cross struts connecting the 
two front posts and the two rear posts. They 
are 4 ft. wide and 2 ft. 6 ins. thick, located 
about at the center of the posts. Where the 
struts connect with the posts the lower sides are 


rods, which extend into the posts. At a distance 
of 15 ft. 1 in. above the first panel of struts 
there is a strut on each side connecting the front 
and rear posts similar to those and of the 
dimensions in the first panel The strut con- 
necting the rear posts at this elevation is simi- 
lar to that in the first panel, and the strut con- 
necting the front posts at this elevation is 5 ft 
wide by 2 ft. 6 ins. deep with the quarter of 
the 8-ft. arch on the lower side where 
it joins the The top of this 
strut is at the same elevation as the 
offset in the front posts which forms 
the bridge seat and makes the bridge 
seat the full width from out to out of 
the front posts. 


same 


posts. 


At a distance of 14 ft. above the 
bridge seat there is a strut on each 
side connecting the front and rear 


Posts similar to those in the first panel 
except that at the crown they are 3 ft 
5 ins. deep instead of 2 ft. 6 ins. The 
tops of these struts are level with the 
bottom of the deck and form the seat 
for the deck reinforcement 

The deck reinforcement (Fig. 3) con- 
Sists of one 24-in. I-beam 31 ft. long 
and 21 20-in. I-beams, 31 ft. long, sup- 
ported on four 85-lb. rails, two on 
each side, embedded in the struts con 
necting thé front and rear posts. The 
beams were spaced 16% ins. apart and 


fastened together with 1-in. bolts 
threaded on both ends, having two 
Nuts on each end. The deck was also 
reinforced with vertical corrugated 


rods extending into longitudinal struts, 
and with wire mesh fastened to th 

under side of the I-beams, which holds 
the 2 ins. of concrete under the beams. 
The deck at the center is 2 ft. 7 
thick, sloping to 2 ft. 4 


ins. 
ins. thick at 
each corner for drainage. A parapet 
wall 18 ins. wide on top extends across 
the front and edch side level with the 
base of rail. A 3-in. weep hole 
made through the parapet at each 
front corner. At the under side of the deck at 
each post is a quarter of an 8-ft. arch, 4 ff. 
wide made to correspond with the cross struts 
in the two lower panels. 

The deck was made waterproof with three ap- 
plications of asphalt and pitch. The forms for 
the concrete were made of 2 x 6-in. yellow pine 
studding and 1 x 5-in. spruce on the face sides, 
and 1 x 10-in. hemlock on covered sides. The 
form was built to the top of the first panel and 
the concreting finished; the form was then car- 
ried to the bridge seat and concreting finished; it 


was 
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Front Elevation. 
FIG. 2. 


was then carried to the under side of the deck and 
finished to that point; the form for the deck and 
parapets was then made. The form from the bot- 
tom up was left until all concreting was finished, 
the lower form being used to brace the upper 
forms. The concrete to the top of the bridge 
seat was mixed by a continuous machine lo- 
cated on the ground at the east side and a little 
to the front of the abutment and was placed 
with two l-yd. buckets raised by a derrick lo- 
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Elevation. 


FIG. 4. DETAILS OF TWO RIVER PIERS. 


cated at the middle and about 380 ft. east of 
the abutment. The hoisting engine was located 
directly back of the derrick about 40 ft. away. 
The concrete material was dumped from cars 
through the old viaduct and hauled to the mixer 
by carts. The water for the concrete, hoisting 
engine and mixer was supplied by a pump lo- 
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Side Elevation. 
DETAILS OF SOUTH ABUTMENT. 


cated on the river bank. This pump also sup- 
plied the water for all the work, a pipe being 
laid the full length of the old bridge. The con- 
creting with the derrick was only carried on by 
day. The remainder of the concrete from the 
bridge seat up was mixed and placed by hand, 
the work being carried on day and night. The 
mixing board was located on the new fill about 
100 ft. south of the abutment at which point the 
fill then ended, and the concrete was wheeled in 
place on a runway built 
along the old viaduct. The 
material was shoveled 
from cars onto the fill 
near the mixing board. 
The I-beam _ reinforce- 
ment in the deck was 
placed from the old via- 
duct by a derrick car. 
The abutment contained 
805 cu. yds. of concrete 
and was built in 31 days. 
The fill was then com- 
pleted around the abut- 
ment, the material being 
unloaded from the old 
viaduct and from the 
track laid on the new fill. 
The cost of forms and 
labor on this abutment 
was greater than it would 
have been on a gravity 
section abutment, but the 
cost of labor and ma- 
terial for the gravity 
section would have ex- 
ceeded the cost of the 
abutment. as built. The 
new style abutment also 
has an advantage over 
the gravity section on ac- 
count .of the material run- 
ning through it and sup- 
porting practically noth- 
: ing but its own weight, 
” PRN a ae Bik part of the bridge and 
Od Rajls, I'6"ling HCC =the tive load, and does 
Cross Section. not act as a retaining 
wall. The small surface 
on the back of the 
abutment and the fill running through it leaves 
but little chance for the earth pressure to move 
or tip it as is usually the case in filling back of 
a high abutment. When the fill was completed 
there was not the slightest settlement or move- 
ment noticeable in the new abutment. This abut- 
ment supports the south end of the 120-ft. span. 





150" to Cerrter of Bridge 





Detail f 
of Coping f 
( Enlarged.) & f | 
| 
Piers, 


The two piers which support the 240-4 
are of the same design, as shown ;: 
foundations are of concrete reinfo: 
rail laid longitudinally the full Jeneth os the 
foundation and spaced 18 ins. < on: 
layer of old rail laid across and top of 
longitudinal rails the full width of the founa 
tion. These rails were placed abou 
the bottom of the foundation. The 
about 20 ft. high above the foundations built in 
two sections or separate piers 26 ft. 6 ins. ¢. to, 
and connected with a strut. Each se 
is 8 x 12 ft. on top with a batter of 1 in 2 
on all sides and connected to the foundation with 
vertical rails 3 ft. apart and 8 ft 
ing into the foundation 4 ft. 


- it above 


piers are 


tion 


or pier 


long extend- 
The strut connect- 


ing the piers is 3 ft. wide and 3 ft. deep arched 
on the under side with one-quarter of an S-ft 
arch where it joins on the separate piers, the top 
of the strut being 2 ft. 6 ins. below the top of 
the pier. This strut is reinforced and connected 


with each section by corrugated In the 
top of each section or pier is a grillage made of 


rods 





Fig. 5. View Looking South Along Bridge 


nine 9-in. 21-Ib. I-beams set level with the . 
of the pier on which the posts of the 240-ft. spe 
rests. 


In addition to these masonry struc’ ro 
is one more pier somewhat similar |: design t 
the last two described, the north a 
solid concreté gravity section with [ns a 
sloping wing ‘walls.om.either side, °"! ae - 


flat reinforced-concrete arch throus" 
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roach fill, ing an opening for a highway so extensive that the entire wooden frame is be- market to-day as Georgia pine may be of the 
ene unde e line of the railway. ing replaced with steel, although the mill was’ inferior varieties of Cuban or Loblolly pine. 
mail on th filling and substructure of the built less than four years ago. While botanically these trees are easily dis- 
se bridge commenced June 1, 1911, and The first defect was noticed in the spring of tinguished from each other and from the so- 


15, 1911. The structure was de- 
tructed under the supervision of 
Howard O’Connor being the As- 
in charge on the ground, and 
Construction Co., 149 Broadway, 
the contractors. 


completed Se 
signed and < 
the writer, M 
sistant Eng! 
the MacDona 
sew York Cl 





Rapid Destr <— . = Beams From 


The scarcity of good lumber and the con- 
santly incre. sing use of cheaper grades and 
soorer varietics is bringing to the front the neces- 
“ty of more careful treatment and precautions 
in the use of timber in building construction, if 
snywhere né adequate service is to be gotten 


Instunces of extensive damage to mill 
frames from dry rot have not in the past been 
very plentiful, owing, doubtless, to the fact that 
nly the soundest and best timber was used for 
; But now that builders must ac- 

poorer qualities it is becoming 
evident that unless precautions are taken, such 
timber is likely to prove a very poor building 


from it. 


this purpose 
cept and us 


material. 
As slow-burning construction has had much 
do with reducing the fire loss in mills, and as 





FIG. 1, SPECIMEN BEAMS TAKEN FROM THE MILL OF THE CANADIAN 
SPOOL COTTON CO., SHOWING EFFECT OF DRY ROT. 


it is becoming increasingly difficult to secure 
heavy timber of good quality for use in such 
construction, any influence which tends to 
Weaken or destroy existing or future structures 
is of interest. An instance of the damage that 
may result from a fire in a building where tim- 
bers are already partly destroyed by dry rot is 
given in the fire which caused the destruction 
of the Gledhill Wall Paper Factory, New York 
City, in the latter part of the year 1909. 

The results of an investigation of this building 
after the fire by Prof. I. H. Woolson, of Colum- 
bia University, were published in Engineering 
News of Dec. 2, 1909. Prof. Woolson found that 
the collapse of the floors and the resulting en- 
Ure loss of the building and contents was due 
‘o the fact that the tops of the posts had al- 
ready been badly eaten by dry rot, and that 
their failure would ultimately have occurred even 
had the fire not happened. Prof. Woolson closed 
his article with a statement that it was for- 
‘unate that yellow pine which is now used al- 


ost exclusively in mill construction apparently 
Tesisted this disease best. 


‘t appears, however, from a recent experience 
“sewhere that some yellow pine is very sus- 
eptible to rot under certain conditions. 


Damage from dry rot in the mill of the Canadian 
“pool Cotton Co. at Maisonneuve, Que., has been 





"From data ollected by Messrs. C. H. Smith and 
the A oxle, Ev gineers and Special Inspectors, for 
Companies: Factory Mutual Fire Insurance 


Milk St., Boston, Mass. 


1910, just two years after the mill was begun, 
when a serious settlement of the floors occurred. 
This failure was caused by the crushing of 3-in. 
block fillers between the posts of each story, but 
in replacing the blocks with cast-iron chairs it 
was discovered that a considerable number of 
beams were affected by dry rot, and that the 
rotting had already progressed so far that it was 
necessary to replace them. An investigation was 
then started to determine as far as possible the 
cause of this rapid rotting. 

It is understood that the lumber for the frame 
arrived in the latter part of the summer of 1907 
and lay on the ground during the following win- 
ter. Construction work was begun in April, 
1908, and the building was roofed in July, but 
up to September the windows had not been put 
in. The floor-beams were of two 8 x 18-in. tim- 
bers with a %-in. space between. On top of the 
timbers were floor planks 2 x 5 ins. on edge, with 
%-in. soft board under floor and %-in. birch top 
floor. The beams were painted and a batten ap- 
plied to cover the %-in. space between them 
about December, 1908. 

The architect’s specifications are understood to 
have called for the timbers to be “of the best 
quality long-leafed Georgia pine.” Specifications 
of mill engéneers through- 
out New England are 
found, in general, to call 
for floor and roof tim- 
bers to be of Georgia 
long-leafed pine, subject 
to the Interstate Rules of 
1905 for the classifica- 
tion and inspection of 
yellow pine lumber. By 


the general terms of these rules al] lumber must 
be sound commercial long-leafed yellow pine, 
well manufactured, full to size and saw butted, 
and free from unsound loose hollow knots, 
worm-holes and knot-holes, through shakes or 
round shakes that show on the surface, etc. 
Pine combining large coarse knots with cross 
grain is excluded under these rules. 

The usual specifications call for timber used in 
floor and roof beams to be of “Merchantable” 
inspection and for columns to be of “Prime” 


inspection. ‘“Merchantable” inspection requires 
that sizes 9 ins. and over. shall show 
some heart wood the entire length of the 


piece on two opposite sides. Wane may be 
allowed one-eighth the width of the piece pro- 
vided not over 10% of the pieces of any one size 
shall show such wane. “Prime” inspection re- 
quires that pieces shall show two-thirds heart 
on the face and heart on two-thirds of length of 
edges, excepting when the width exceeds the 
thickness by 3 ins. or over, then it shall show 
heart on the edge for one-half the length. 

In the case of this building it is not easy to 
determine whether a specification calling for “the 
best quality of long-leafed Georgia pine” had 
been complied with or not; but this is probably 
the case with many lumber specifications. It is 
doubtful if, at the time this building was con- 
structed, it were possible to obtain sufficient ma- 
terial of the “best Georgia pine.” It is a well 
known fact that much of the lumber sold in the 


called Georgia pine, it is extremely difficult after 
once cut up into lumber for even an expert to 
surely pronounce from what variety of tree the 
lumber was made. 

Loblolly and Cuban pine have not been con- 
sidered suitable for use in important structures 
without previous antiseptic treatment, although 
the latter should make an excellent material 
with such treatment. Under the name of 
pine’ Cuban pine is now cut and sold without 
discrimination with long-leafed pine. Loblolly 
pine resembles Cuban pine in the structure of 
the wood and is extensively marketed as North 
Carolina pine. According to Bulletin 13 of the 
Bureau of Forestry, “Loblolly pine above 2 ft 
in diameter is frequently affected with dry or 
red rot. Until late years it has been cut only on 
special orders for low priced stuff intended only 
for temporary purposes. It is the least valuable 
pine in the Southern Atlantic forests, owing to its 
speedy decay under the combined 
moisture and air.” 

All the badly rotted beams thus far removed 
from this mill have every appearance of being 
Loblolly or Cuban pine. None of the finer 
grained material, which is probably long or short- 
leafed pine, had rotted seriously There was 
some rot in the sap wood, but it was not ex- 
tensive. Of the 245 beams removed, 20 were 
badly rotted, 119 were coarse grained, probably 
Cuban and Loblolly pine, 121 were medium 
grained, generally with coarser grain at the cen- 
ter and finer at the outside, corresponding with 
the description in Bulletin 13 of 
pine. 

Whatever the specifications under which lum- 
ber is purchased may be, the existing scarcity of 


“slash 


influence of 


short-leafed 





FIG. 2. SECTION OF BEAM 812 W, SUPPOSED TO BE CUBAN PINE. 


first quality timber and the resulting efforts to 
work in poorer grades make absolutely neces- 
sary a rigid inspection of the material after it 
has arrived on the groand. Sufficient allowance 
is not made for changes in the quality of yellow 
pine. For some uses the light weight quick 
growing wood will satisfy every requirement, 
particularly if given antiseptic treatment. It is 
not safe, however, to assume that it can be 
used with equally good results under the same 
conditions as the dense slow-growing 
now rapidly disappearing from the 
market. 

Another cause which may have contributed to 
the rapid rot of these timbers is the manner in 
which they were treated previous to their use in 
the building. A wood to which the merulius 
lacrymans mycelium (a fungus causing dry rot) 
has once gained admission presents a difficult 
problem, as the living protoplasm of the plant 
appears to have the power of separating itself 
into sections which may be dried for years, and 
on being again thoroughly soaked with water, 
quickly assume vegetative form and grow rap- 
idly. Dr. Hartig, a German investigator, thinks 
that lumber is not infrequently infected by 
spores, either while in logs or after it has been 
cut and piled in lumber yards. 

The timber used in this mill was subjected to 
an ideal treatment for the growth of fungus. It 
may have been infected while lying in the yard 
covered with snow.in the winter of 1907 and 


material 
lumiber 
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1908, possibly from the remains of diseased 
stumps, ete., or a structure previously located 
there. The infectious nature of the living fun- 


gus was shown by an infected beam which was 
left on the floor of one of the rooms. In a few 
weeks it started a growth on the floor under it. 
Polyporous vaporarius and other members of 
the polyporous family of fungi are common 
causes of. destruction of basement floors, frame 


building sills, posts and other timbers near or 


® 
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hours and then leaving them in a moist atmos- 
phere. 

The placing of a batten over the opening be- 
tween the two beams before the timber had had 
a chance to dry out contributed to the same end. 
It is sometimes recommended that the space be 
left open to prevent dry rot, but it is doubtful 
if the opening is of much value unless the tim- 
bers are thin and there is an opening at the top 
also, so that the air may circulate. Such an ar- 





in contact with the earth. Several large poly- 
porous plants were found in the mill yard under 
the piles of beams recently removed. Many trees 
and stumps in the yard are infected with fungi 
of this family. None of the merulius lacrymans 
were discovered, but it could hardly have been 
expected that they would be found above ground 
in dry weather. Moreover, the earth was not 
removed from any of the stumps and part of the 
yard had been recently filled. 

It is therefore likely that the lumber was in- 
fected when put into fhe building. It is doubtful 
if it would have become inoculated afterward. 
The comparatively low temperature which is 
maintained, and the presence of water on the 
floors under the wet spinning machinery were 
favorable to fungus growth. Moreover, Dr. Mez, 
another German investigator, has shown that 
the growth of the merulius lacrymans, once 
started in a piece of timber, is able to produce 
sufficient water for its requirements by decom- 
position of the cellulose. It is therefore difficult 
to cyre this disease by air drying unless accom- 
panied by an elevated temperature. 

Another ¢ontributing cause in this case was 
probably to some extent the application of a 
heavy coat of oil paint before the timber had a 
chance to dry out. It is a matter of common 
engineering knowledge that a thick coat of oil 
paint applied to the exposed sides of unseasoned 
timber will, in many cases, apparently cause the 
destruction of the timber in a short time from 
dry rot. Dr Hartig especially cautions against 
this practice. 

It probably makes little difference whether the 
material is green and full of sap, or whether it 
has been soaked with water immediately befor« 
being put into the structure and covered with 
paint. Thoroughly dry specimens once infected 
with the fungus can be brought into vigorous 
growth by soaking in pure water for five or six 


FIG. 3. FUNGUS CULTURES ON SPECIMENS TAKEN FROM AFFECTED BEAMS. 


rangement 
fire hazard. 

CONCLUSIONS.— The heavy close grained 
“long-leafed Georgia pine,’ which is heavier and 
stronger than the other varieties, is fast dis- 
appearing in the large sizes. This is unavoidable 
and must be taken into careful consideration in 
selecting stock for buildings of slow-burning 
mill construction in the present and future. It 
is probable that poor grades of timber can and 
in the future will have to be used in structures. 
A light piece of timber is weaker than a heavy 
piece in approximately the proportion of their 
respective weights, but this can be allowed for 
in designing so that ample strength and stiffness 
is obtained from the poorer material. Light and 
porous timber is susceptible to fungus growth, 
particularly in rooms subject to moisture and 
low temperatures. There is no question of the 
danger of using such timber without previous 
antiseptic treatment. 

It is apparent that if beam 812 W (Fig. 1 first 
beam at top, Fig. 2) is Cuban pine, as it is as- 
sumed to be, this species is readily attacked by 
fungi, although its weight and general appear- 
ance would indicate a good stout material. This 
specimen weighed 40.7 lbs. per cu. ft. kiln dried 
or 41.9 lbs. per cu. ft. air dried. The amount of 
water absorbed per cu. ft., 11.7 lbs., was, how- 
ever, significant, as was also the small amount 
of pitch, only 4%. It is not possible to acciv- 
rately estimate the porosity of wood, but ia 
testing these specimens the attempt was mude 
by taking blocks which were cut so far as pos- 
sible from the sound heart wood. They were 
then kiln dried, weighed and soaked in water for 
24 hours. The sap wood is far more absorptive 
than the heart wood, and it is always against 
the moist floor planks, and is readily attacked by 
fungi of all kinds. ' 

A fungus once started in the sap wood may 


is objectionable from the increased 
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extend to the summer heart » 
grained stock. The cells of 

by fungi take up water like 

shown in the case of the ) 
viously referred to, the infecte oe 
absorbed 33.8 lbs. of water p. er — 
ing it considerably heavier tha; : 
unaffected part of the beam a 
lbs. of water. It was found ; 
most badly rotted timbers wer; 
sorbed the most water. Good 

and short-leafed pine was fou 
from 3 to 6 Ibs. of water pe: 








tests. The exceptions were sg; s feoma 
heart of beams where the h ee 
proportion of the total section rot x 
chiefly in the sap wood. 

The amount of rosin in wood ler fac 
which affects its ability to ay. Cop 
tain fungus growths stop abru t the hear 
wood after rapidly ravaging wend. 2s 
cultures made on sections of t} sins teal 


shown. On the other hand, ma i tt 
tack living trees inhabit the | t wood 
This is no doubt caused by a p. i 
peculiar to living protoplasm. 

an example of this. Some of 
family attack heart wood, but th 





common or destructive in structural timber yp. 
less it is subjected to unusual! severe condi- 
tions. The heart wood saturated with rosin pot 
only affords mechanical resistance to the fungys 


mycelium but strongly resists the absorption of 
water. Rosin has been suggested for preserving 
timber, but no records are at hand of its having 
been practically used. 

The external appearance of wood affected with 
dry rot frequently gives little, if any, indication 
of its diseased condition. This is a very treach- 
erous characteristic, for a badly infected tim- 








ber, with its strength practically may t 
used in an important structure. Many serious 
accidents have resulted from this cause. 

It is of value to identify in a general way a 
fungus growth causing destruction in timber be 
fore attempting to describe curative measures. 
for the damaging action of some are more easil; 


gone, 





sraphic Plates 


Fig. 4. Effect of Fungus on Photoc 


arrested than that of others. Kindred variete 


of wood-destroying fungi are rently = 
founded, even in scientific literature. Pract’ a 
all forms of fungus diseases of eedter> al 
cluded under the name of “dry rot. Science 
not yet furnished the means of olutely © 
tinguishing between kindred grow’ '- vn this mil 


The cultures of specimens taken 


sone alta 
(Fig. 3) were examined by a micsoscope ® 
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tour weeks’ wth, and the appearance of the 
ycelium inc ated the possibility of merulius 
scrymans. y one specimen showed unmis- 
takably the .racteristic buckle cell. Five or 
ix different ieties of fungus mold were grow- 
ing juxuriant: on most of the other specimens 
es at those fine-grained heart wood. These 
ane 2 at th writing, had not been identified, 
- some them are probably secondary 


ding either on the decomposing 
. or on the rotted wood cells... 
f well defined living plants of the 


phenomena, 
ph 


primary T° Ww 


The absence 

merulius lacrymans in the cultures does not 
orove that they may not have existéd there when 
the timber Was in place in the mill, as most of 
it had lain several weeks on the ground outside 
if the building. a part being acted upon by the 
summer sunshine. The microscopic appearance 
of the plants on the beams themselves indicated 


merulius lacrymans both in color and form. 

owing to the fact that wood which is honey- 
combed with mycelium frequently shows no signs 
of being rotten, it was suspected that some other 
phenomena might follow the fungus. As the 
wood had become permeable to both air and 
water through the action of the fungus, and the 
prown color is frequently brought out by soak- 
ing, oxidation was suggested. <A piece of the 
eam $12 W containing fungus, badly rotted 
wood, sound wood and a pitch pocket was taken 
and placed between two X-ray photographic 
plates held 0.01-in, from its two faces, towards 
the end of the grain. 

After a week’s exposure to the wood in total 
darkness the plates were developed. Stronger 
impressions were found where the wood had been 
attacked by fungus than where it was saturated 
with pitch, although pitch is known to have a 
strong. photographic action. Fig. 4 shows prints 
from these plates. This phenomenon was dis- 
covered in England about twelve years ago by 
Sir John Russell, and is caused by many, if not 
all, substances capable of automatic oxidation, and 
is probably a measure of the rapidity of this action. 
The photographic impression is probably caused 
by the ionization of the oxygen of the air in the 
process Of automatic oxidation (the same phe- 
nomenon as that of spontaneous combustion), or 
it may be the decomposition of the fungus, simi- 
lar to the light-producing fungus-infected wood 
known as will-o’-the-wisp, caused, according to 
Dr. Hartig, by the decomposition in wood cells 
of the mycelium of the fungus agaricus melleus. 
Much attention is now being given to anti- 
septic treatment of timber to prevent rot, and in 
Europe much progress has already been made. 
Most of the large railway systems of this coun- 
try have taken the matter up and the treatment 
of ties, telegraph poles and bridge timbers is 
quite common. The ordinary methods employed 
in timber preservation are familiar to most en- 
gineers. The treatment has two valuable re- 
sults, The first is the sterilization of the tim- 
ber, that is the killing of living fungus and 
spores or fungus in a resting state. In many 
processes, as in boiling, steam or kiln drying, 
this is the only result. The second effect is 
placing a poisonous or resistant material in the 
cells of the wood with the object of preventing 
the germination of spores or growth of fungus 
in the future. For this purpose permanence and 
insolubility of the impregnating material are im- 


portant if the lumber is to be exposed to mois- 
ture, 


































Wood which has been seasoning for several 
years may be attacked and destroyed if it con- 
tains the fungus spores and is soaked with water 
sufficiently to render this fungus active. With- 
ut doubt, if the timber is thoroughly sterilized 
and dried by a combination of steaming, or boil- 
"g and kiln drying, a heavy coat of of! paint is 
* once beneficial in keeping out both fungus 
as Water until the timber is in place in the 
niemage On the other hand, if wet or green 
sawed already infected is covered with paint, 
ne evaporat n of moisture is prevented and 
mnditions are made ideal for the development 
‘the fungus. If the paint film were absolutely 
sntinuous, would probably have some re- 
ting action on wet infected wood by cutting 
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off the air supply necessary to the growth of the 
fungus. But this condition is never realized in 
practice, as the paint peels from the wet wood, 
Season cracks open, and the tops of the beams 
are rarely painted. It is also quite possible that 
linseed oil paint may serve as a carrier of 
oxygen, as recent investigations of the corrosion 
of metals suggest. 

Having briefly discussed the prevention of tim- 
ber rot, the next question is how to cure it when 
once started. With merulius lacrymans this is 
a difficult problem. All investigators agree that 
its cure is expensive and at best uncertain. Its 
sporous state is one of the most troublesome 
features, for otherwise it could be destroyed by 
thorough drying. It has been suggested that an 
entire structure be heated to 105° F. or more. 
In a structure of considerable size, with heavy 
walls and beams, this is difficult to accomplish 
and requires a long time for the heat to pene- 
trate. One investigator has declared it prac- 
tically impossible to sufficiently heat heavy brick 
or masonry walls to effectively destroy the fun- 
gus in the ends of beams. 

Another method of killing dry rot that has 
been suggested is painting the affected wood 
with a solution of bichloride of mercury in wood 
alcohol. On a large beam, particularly if it has 
been painted, it is doubtful if sufficient poison 
can be gotten into the timber to be effective. A 
better means suggested is to use this material, 
or an aqueous solution of bichloride of mercury 
or chloride of zinc, applied to the center of the 
beam by means of small] holes bored in from the 
top every 2 or 3 ft. The aqueous solution is less 
expensive, but the wood alcohol is more pene- 
trating. The permeability of infected wood 
should encourage the diffusion of the poison to 
the affected parts. It is hoped to be. able to 
make experiments along these lines on full-sized 
beams taken from this mill, determining the 
value of the treatment by means of cultures. 

Curative measures should be carried out with 
caution on important structures, as the growth 
has always extended farther than can be de- 
termined by careful examination. The strength 
of a structure may be seriously reduced before 
warning is given. A rough index of the extent 
of the fungus growth might be obtained by the 
amount of liquid absorbed. A thoroughly in- 
fected timber may take up more than half its 
volume of water, while sound timbers will absorb 
but little. 

Weight and rosin contained are not infallible 
guides to good lumber, but heavy fine-grained 
stock with 5% or more of rosin should be re- 
liable. The heart can be easily distinguished 
from sap wood in fine-grained lumber without 
extracting the rosin. Where fungus is suspected 
in wood a determination of the amount of water 
which it will absorb should be of value. If pres- 
ent, living fungus can easily be cultivated on a 
specimen of the wood; even the growth of a 
harmless fungus indicates the presence of abund- 
ant food material. The absence of growth may 
indicate that the sample is not infected, or is 
able to resist infection. To determine which is 
the case, the specimen should be cultivated in 
contact with living fungus. 

A recent government publication in Engiand 
states that dry rot is increasing in frequency in 
that country. German and American articles in- 
dicate that the same is true in these countries. 
But it is doubtful if this increase is due any 
more to the infectious nature of the disease than 
to the increasing use of poorerlumber. It is evi- 
dent from examination of mill frames in the 
course of erection at the present time that large 
quantities of light coarse-grained Southern 
pine is being used. In two mill frames re- 
cently examined in Central Canada much sap- 
wood was found already covered with fungus. 
In one case this material had been bought as 
the best quality of Southern pine at $34 per M. 
for beams and $28 per M. for planking. The 
only attempt’in those structures at antiseptic 
treatment of the timbers was to daub a little 
creosote on the ends of beams which were to be 
embedded in the walls and on the ends of 
columns. . 
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This coarse-grained sappy ‘material averages 
much poorer than that which has been used for 
mill construction in the past, and it is more sub 
ject to fungus attack than many of the so-called 
soft woods. Its use may not be followed by dis- 
aster if the atmosphere of the building is kept 
generally dry. It is hazardous, however, and it 
would be advisable to avoid untreated 
grained Southern pine in important 
particularly if the material 
It is difficult, if not impossible, to distinguish 
the heart wood in much of this material, and 
much of this material has no heart wood 


coarse- 
structures, 
is of light weight 
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The Effect of Napthalene in Road Tars.* 


The effect of napthalene upon the consistency 
of refined tars to be used as road binders is the 
subject of an investigation made by Messrs. Pre- 
vost Hubbard and Clifton N. Draper, of the U. 8S 
Office of Public Roads. This study is the first of 
a series on the principal chemical constituents 
of road-tar preparations and their effect on tne 
usefulness of those materials. 

Napthalene is a white crystal melting at 79° ¢ 
and boiling at 218° C, Its specific gravity at 
15° C. is 1.1517. It is extremely volatile and has 


a very characteristic odor—that of the familiar 
“moth-balls’; it volatilizes far below its boil- 
ing point. It is slightly soluble in hot water 
and dissolves easily in alcohol, ether, fatty or 
essential oils, acetic acid and in the lighter tar 
distillates. 

Napthalene is not considered a binding ma- 


terial, but it has been known to serve as a flux 
for the binding constituents of tars, in spite of 
being a solid; hard pitch and napthalene combine 
to form a soft product. Therefore, a comparison 
of its fluxing value with less volatile tar distil- 
lates was thought useful. 

Consistency was judged by a float apparatus 
which has been developed for the Office of Pub- 
lic Roads and has been found to give comparative 
results. First, there is an aluminum cup 3% Ins 
in diameter into the bottom of which is screwed 
a small brass conical collar %-in. high, %-in. in 
diameter at the top and %-in. at the bottom. in 
making a test, the brass collar is placed with the 
small end down on a brass plate which has been 
previously amalgamated with mercury; a small 
quantity of the material to be distilled is heated 
in a metal-spoon with care to prevent volatiliza- 
tion and formation of air bubbles, and poured 
into the collar in a thin stream until slightly 
above the top. The surplus is removed with a 
spatula after cooling. Collar and plate are then 
placed in a dish of ice water, maintained at 56° C. 
Another dish is filled three-fourths full of water, 
which is kept heated to any desired temperature 
(within 0.5° C.) After the material to be tested 
has been kept in the ice water for some 15 
minutes, the collar, with contents, is screwed 
into the aluminum cup and floated in the warmed 
bath. As the plug of bituminous material be- 
comes warm, it is gradually forced upward and 
out of the collar until the water causes the cup 
to sink. The time of floating is taken as a meas- 
ure of the consistency. 

For this study, 55° and 80° C. were adopted as 
most suitable temperatures. ‘Samples were made 
up with a napthalene content varying from 0.5 
to 30%. An increase in fluidity of mixtures was 
readily seen as the napthalene was added. With 
20%, the product was fluid at normal tempera- 
tures. The napthalene combined readily and 
no traces of free napthalene could be seen, except 
above 15 to 20%. The fluxing effect of the nap- 
thalene was marked at first, but rapidly became 
less above 4%. There was practically no differ- 
ence in the consistency of tar which was mixed 
with napthalene and with napthalene-free distil- 
late in the same proportions. The carbon con- 
tent of thé tar had practically no effect on the 
consistency induced by different percentages of 
napthalene or distillate. 

The effect of napthalene on the fluidity of tar 
was considered important in road construction, 
since all coal tars contain napthalene in amounts 
varying from 0 to 10%. The trouble lies in the 
high volatility of napthalene as the tar with 
a high content will lose its original character- 
istics in service. Of two road tars of the same 
consistency, one with a small napthalene con- 
tent and the other with a high one, the small- 
content tar would maintain its original condition 
in service longer than the other. 

*Brief Abstract of Circular 96, U. 8S. Office of 
Public Roads. 
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A Centrifugal Clarifier and Filter.* 


The machine shown in the accompanying 
illustrations has been devised for clearing oils, 
varnishes, syrups, extracts, and all sorts of 
liquids carrying foreign matter which may vary 
all the way from coarse sediment to the finest 
flocculent precipitate. There is, first, a clari- 
fying process which essentially is a centrifugal 
separation. Then there is a final filtration, 
through any desired material but commonly 
through filter paper. Centrifugal force here 
merely assists by an automatic cleaning of the 
filtering surfaces. 

As seen in Fig. 1, the machine has the general 
external lines of a familiar centrifugal cream 
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Fig. 1. The De Laval Centrifugal Clarifier and 
Filter. 


(Steam-Turbine Driven.) 


separator. The similarity, however, almost en- 
tirely stops there. The clarifying and filtering 
processes are carried on in two separate com- 
partments of a revolving bow! which is enclosed 
in a stationary frame or casing. The lower sec- 
tion of the bowl, Fig. 2, is the clarifying cham- 
ber, and above this is placed the filter assembled 
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Fig. 3. Grooved Collecting Plate. 

as a complete separate mechanical unit. In the 
clarifier is a series of conical pressed-steel disks, 
one above the other, 1/32-in. apart. They are 
held rigidly in the position shown by key wings 
on the hollow receiving shaft in the center and 
by vanes at the bottom of the revolving bowl. 
The same shaft which supports the disks also 


*From information furnished by the De Laval 
Separator Co., 165 Broadway, New York City, 
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carries the filter, which consists of a built-up 
series of filtering disks and supporting and drain- 
ing plates. 
tact by taking off the sheet-metal covers (Fig. 1) 
and the hood rings (Fig. 2) at the top and side 
of the revolving bowl. P 


The filter unit may be removed in- 


The raw liquid enters through the receiving 


shaft at A from a feeding tube and drops to the 
bottom of the clarifying compartment and is 
forced outward by centrifugal action to the per- 
iphery of this compartment, where it is subjected 
to what may be called a “forced gravitational” 


pressure of some 300 Ibs. per sq. in. Under 


these conditions, the bulk of the heaviest sedi- 
ment is here caused to “settle” outward. From 
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Fig. 2. Revolving Bowl of De Laval Clarifier 
Filter. 
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and 


here, the liquid flows upward and inward between 
the several conical disks noted. These divide the 
liquid into thin layers and give it rapid motion 
through the skin friction of the large contact 
surfaces. Foreign matter carried by the liquids 
is rapidly settled from the thin layers and col- 
lects on the underside of the disks, gradually 


Fig. 4. Retaining Ring of De Laval Filter. 


working its way down and out to the periphery 
of the clarifying chamber. The lHquid passes, 
with at least 98% of the foreign matter removed, 
to the periphery of the second compartment of 
the bowl. ’ 

The filter is a: multiple-type; that is, the liquid 
flows in parallel streams. The parts, of. which 
the filter is built up, are shown in Figs. 2, 3 
and 4. The retaining rings have compartments 


opening through small holes ¢t, 


grooves leading to several chan 
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ber; the collecting plate has 


Addi 


turn lead to holes serving as immed 


flow. The retaining ring and ; was 4 
larger than the shaft of the « wht dock, 
ports them and are centered \ 2 a to for 
studs, seen in Figs. 3 and 4 ae conter 
itself is cast as a hollow recei\ ae 
with a flat bottom plate and cag 
ring, as may be seen from Fig. - peat | 
the unit, first a filter disk is pia: install 
then a grooved plate, another The di 
taining ring and so on, ending most 
plate, a filter disk and the top . starte 

With the machine in opera: — 
forced from the space, D, abo ee to 
disks into the narrow annula; ings ¢ 
where it passes through smal! the p) 
Fig. 5, to the compartments, / sounté 
flows through the filtering ma 
grooves and channels of the . 
Fig. 4, and finally passes out to nnular out. ft 
flow space, J. From here it | to the dis. | 
charge point,.J, out into the lower cover, show 1 
in Fig. 1, and thence into an; a 
The hollow receiving shaft has « shing with a 
large lip, K, to prevent mixing the 
filtered liquid through over-deli\: 
pipe. The overflow is thrown 
force from K into the top or 
shown in Fig. 1, and may be co 
through the spout there seen. Th. 
the filtered liquid from the lip, / 
similarly, and centrifugal force <4 
into the lower or receiving cove Sectio 

The filtering surface in the compariments, F. of X-¥ 
the retaining ring, being horizontal, are practica 
self-cleaning for sediment or precipitate as it 
collects in any appreciable volume on the filtered 
material, is thrown to the periphery of the con MS. 
partment by centrifugal force. In this way clog- : 
ging of the filters is considerah|) 
it is not necessary to clean the filte: 
the clarifying chamber. 

These machines are built in sizes 
ous requirements and may be driven by smal 
steam turbines, by belt power or by hand. The 
steam turbine type shown in Fig. 1 is 46 ins 
high and stands on a base 18 x 24 ins FIG 
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The Manufacture of Wagons and Carriages | 
the United States during 1909 and 1904 is the sub- clay 
ject of a preliminary report by the U. S. Cendus 
Bureau. The general comparisons of growl ar 
shown in the appended table. “Cost of materials 
includes fuel, power and heat, and mill supplies 
“Value added by manufacture” show difference be mean 
tween cost of raw materials and final value of 
products at the factory. The total product has se 
no specific bearing on the sales for the year. The built 
establishments covered by these figures include 
those making bodies, tops, cushions, hubs, felloes, 
spokes, wheels, etc., as well as complete vehicles 
but it does not include small shops 


Per cent 
of 


increase 
1904- 


1 492 1909 From 


Number of establishments.... 
Capital , » + $175,47 4,000 
Cost of materials used... ; $81,951,000 
Salaries and wages +E E0000 
Wages ** $37,595,000 =f? a 
Miscellaneous expenses 70,008 : . 
Value of products 3, v 
Value added by manufacture 
(product less cost of ma- 
eae 
mployees: 
amber of salaried officials ' equ 
and clerks » | 
Average number of wage 
earners employed during oat ' 
the year . ; «! i! tions 
Primary horsepower ‘ en 
Number:* 
Carriages 
leasure S686 
spore 1 (681 
Business ace 
Farm 125,906 
Government, municipal, etc. 
Public conveyances (cabs, 
hacks, hansoms, _ hotel eas. 11? join 
coaches, omnibuses, etc.) a 
Sleighs and sleds.......--- ret 
Automobiles. ....-..-+++++> 


*In additioh, 14,908 carriages, 
104 ublic conveyances, an 2 
sleds’ were made by 121 establish! 
primarily in the manufacture of 0 

+Decrease. 
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val 4 Reinfore ‘Concrete Wharf at Balboa, 
1am. Canal Zone.* 


t opal king facilities being required 
ue the Panama R. R. at Balboa, it 


immediate” construct a reinforced-concrete 
are was a ft ng by 55 ft. wide, located so as 
ws: a a par. of the ultimate terminal scheme 
, ve mplated for the Pacific entrance to the 
ee tid. inlet, with entrance at north end 
a dock, ~ossed the dock site. It was neces- 


is off by a cofferdam, constructed 
ice. Two centrifugal pumps, were 
ied for Keeping the old bed of the inlet dry. 
! ck will thus be constructed on what is al- 
L Te. owt ‘ential dry land, and dredging may be 
i aa when ver the piers are completed. The 
oe | design is shown in Fig. 1. 
FOUNDATI NS.—The character of the material 
for foundations was determined by a line of bor- 
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receive the rods. By this method any number 
of sections may be built in advance and become 
well seasoned before required for use. They are 
handled by crane and lowered into position, the 
rods which project from the preceding section 
passing through holes left in the section being 
lowered. The top surface of each section is so 
molded as to leave the inner half of the ring about 
1 in. higher than the outer half; the lower sur- 
face corresponds. The sections then fit into each 
other, the joint being strengthened by a rich ce- 
ment mortar. The footing and 3 ft. of cylindrical 
shell are made as before, the upper surface of 
this 3-ft. section being prepared to receive one of 
the sections cast on the ground. 

Collapsible steel forms are employed in 6-ft. 
lengths for the inside and 3-ft. lengths for the 
outside forms. The footing has a special outside 
form. 

The concrete used in the shell is a 1:2:4 mix- 
ture; that for the filling is 1:3:5. The interior 
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allowing the men to enter and adjust the steel 
shoé to the foundation. The shoe is embedded for 
about 1 ft. in the rock, and a conical depression 
is formed at the bottom, either by hand or by 
means of a small charge of dynamite; this gives 
the concrete used for filling a firm bond with 
rock foundation. 

SUPERSTRUCTURE.—tThe tie girders for giv 
ing stiffness to the plers run transversely between 
piers, and longitudinally between outside pliers at 
an elevation of —10. The cross section is 3 ft 
6 ins. deep by 2 ft. 6 ins. wide. The floor system 
consists of girders running perpendicular to axis 
of dock, cross sectional dimensions 4 ft. 8 ins 


deep by 2 ft. 6 ins. wide Arrangements of rein 
forcing steel is shown in the figures herewith 
The girders support a system of floor beams run- 
ning longitudinally along the dock 3 ft. 9 ins 


deep by 1 ft. 3 ins. wide. On top of the whole 
ia a reinforced slab 6 ins. thick. The system is 
designed to support a uniformly distributed live 
load of 400 Ibs. per sq. ft., and a concentrated 
live load over the track beams equivalent to the 
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FIG. 2. 
DETAIL OF CONSTRUCTION 
OF THE BALBOA DOCK. 
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gut lay which continues some distance, when a SINKING PIERS. — It et ei 
engus layer of sand and gravel a few feet thick is found was at first proposed to RY ON 
art verlying the bedrock. The latter is a variety of sink the piers by water ge w 272% 
rials argillaceous sandstone, and was found in the jets, pipes passing down ss o2 44%, 
yplies borings at depths varying from 60 to 70 ft. below through the _ shell “and reap ve 
se bee mean sea level. contracting inte a nozzle s 
ue of CONSTRUCTION OF PIERS.—In building the at the bottom being in- ; . 
t has piers a heavily reinforeed-concrete shell (Fig. 2), serted for this - purpose. 6 274¢%) pote. Nawe. 
The built in 6-ft. sections, is forced down to rock and The material, especially salted 
clude the interior then filled with concrete. The bot- the clay stratum, is so ae >| 
all tom section is ¢ - he t d stiff Kk----700"-- 
2] ]0es, m section is a hollow frustum of a cone, inter avy, compact and s 
nicles ior diameter 6 ft. throughout, exterior diameter thata pressure of about 120 


‘ ft. at the base, tapering to 8 ft. at the top. 
The purpose of the enlarged footing thus formed, 
8 to minimize skin friction while the pier is 
going down and also to bring the unit pressure 
m the foundation well within the allowable limit. 
From the top of the footing section the 8-ft. ex- 
terior diameter is maintained to the top of the 





f entire pier, giving a cylindrical shell 1 ft. in 
9] thickness. A steel shoe attached to the bottom 
+2 the footing serves at once as the bottom con- 


rete form and also as a cutting edge. 

Two methods of construction have been em- 
ployed; in the first the footing was modeled, par- 
‘ally filled with conerete and lowered by crane 


‘nto position. The successive sections, after sub- 

5 ‘equently completing the footing, were then built 
‘pin place whenever the progress of sinking re- 

+10 lured. This interfered with the sinking opera- 


19 ‘ions, the stvel and forms were difficult to handle 


te petty f the limited standing room, the con- 
#12 vs had to be placed laboriously by hand and 
+9 “quired a reasonable length of time to set betore 


RL the work of sinking could be resumed These dif- 


#15 fi j . 

it eae led to casting 6-ft. sections on the 
— near one of the mixers. In these the ver- 
ee ee does not pass through the 
” tween 


sections, but bond is given by 
vertical iron rods, made continuous 
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Ibs. per sq. in. brought about scarcely any pene- 
tration. Orangepeel excavation in the upper 
strata proved to be less efficient than hand ex- 
cavation, so the latter has been finally resorted 
to and carried out wherever practicable. 

There were on hand several Star drills, and 
these have been utilized as windlasses for rais- 
ing and lowering specially constructed buckets 
of about 5 cu. ft. capacity into the piers. Two 
or three men work with shovels at the bottom of 
the pit, taking material from under the shoe and 
gradually leveling off; the caissons then sink 
of their own weight. 

At about 25 ft. depth a brown, spongy material, 
saturated with sulphuretted hydrogen gas, is en- 
countered. While passing through this stratum, 
the laborers’ eyes become very much inflamed, 
hospial treatment being necessary in some cases. 
- At about elevation —43, the clay becomes satu- 
rated and extremely soft and the caissons take a 
sudden drop of from 3 to 6 ft., due solely to their 
weight, no excavation being necessary to accom- 
plish this. The material forces its way up inside 
the caisson from the bottom to distances of from 
12 to 15 ft. From this point down water is 
present practically until the rock is met with, 
difficulty of its control making it impracticable 
to continue hand excavation. The orangepeel 
bucket, operated from one of the cranes, accom- 
plishes the work, and just before reaching rock 
the material again becomes almost impervious, 






comes immediately over the outer line of plers, 
curving off at each end over the extra pliers 
shown in the plan of the dock. 

PLANT.—The main elements comprise two lo- 
comotive cranes, one having capacity of 15 tons 
at 10 ft., the other 20 tons at 12 ft.; three con- 
crete mixers, two of %-cu. yd. and the third of 
%-cu. yd. capacity; six pumps, for keeping the 
cylinders dry during sinking; a marine boiler, 
which, however, furnishes power to other units 
besides the dock proper; and about a dozen drills 
The pumps are operated by steam from the boiler, 
and the cranes and one mixer by self-generated 
steam; the remainder of the plant by compressed 
air. 

PROGRESS OF WORK.—Caisson construction 
was begun the last week in February, and work 
on sinking the first caisson began March 22 
Work was commenced on the inner line of piers 
starting at Bent 20, and carried toward the 
nearer end of the dock, the outer corresponding 
piers being placed as work progressed. By a 
modification in the original plan the oblique row 
of piers at this end of the dock was omitted. On 
June 1, 1911, work was started on the 19th bent, 
and during the remainder of the month at bents 
9, 10, 11 and 12. The holes for piers at bents 4, 5 
and 6 were being prepared at the end of the 
month. When the caissons originally started 
have all reached rock, work on the flooring may 
be carried on here simultaneously with work on 
substructure at other portions of the dock 
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A Unique Bridge Built of Old Rails, Bas 
Obispo, Panama Canal. 


The various uses which have been found for 
a vast amount of junk material left by the 
French is one of the things which most im- 
presses the observing visitor in the Panama 
Canal Zone. Old cylindrical boilers have been 


plugged and used as channel buoys, old hulks 





FIG. 1. BRIDGE BUILT OF OLD RAILS, BAS OBISPO, C. Z. 


have. been built over into serviceable steam tend- 
ers and launches, many machines at the Balboa 
shops have histories dating back to the French 
days, old dredges have been patched up and 
made to do good service, while no end of uses 
have been found for old 
rails. These have been 
used extensively for 
telephone and _ telegraph 
poles, for curbs for ce- 
ment walks, for reinforc- 
ing the sides of dump 
ears, for reinforcing con- 
crete, and for many 
other purposes. 

One of the most unique 
uses found for these old 
rails is shown in the 
accompanying illustra- 
tion, Fig. 1. This bridge 
was built as a practice 
exercise by the U. S&S. 
Marine Corps at Camp 
Elliott, which is nearby. 
A rough general plan 
was prepared by Lieut. 
R. L. Shepard, U. 8. M. 
c., but the material was 
prepared and the con- 
struction work done un- 
der the immediate super- 
vision of a  quarter- 
master sergeant with a 
detail of six privates. 
For the concrete work in 
the piers an additional detail of 15 men was 
employed. None of the men had had any ex- 
perience in’ structural work, and the roughest 
kinds of tools were used. 

The bridge spans a small stream opposite the 
railway station at Bas Obispo. It has a total 
length of 150 ft., with a middle span, between 
piers, of 69 ft. 8% ins. The approach spans 


” 





Concrete 


Fig. 3. Floor System of Bridge Built of Old Rails. 


vary from 21 ft. 6 ins. to 23 ft. 6 ins. The width 
of the bridge is 9 ft. 6 ins., and the height above 
the water of the creek is 31 ft. The concrete 
piers are rectangular 2 ft. x 12 ft. 

The bridge was constructed by first building 
the bases of the concrete piers. Two rails were 
erected in each in an upright position cross- 
braced with rods and wire cable as is shown in 
Fig. 2. These served as a falsework in erecting 
the floor system and as 
reinforcement in the 
completed piers. 

The floor-beams, which 
in the completed struc- 
ture rest on top of the 
concrete piers, are* made 
of two rails bound to- 
gether, base to base, by 
U-shaped straps. The 
two outside stringers are 


also composed of two 
rails united as in the 
floor-beams, the lower 


one resting on the piers 
and the upper on the 
tops of the floor-beams. 
The whole floor system 
consists of eight rails ar- 
ranged as shown in Fig. 
3. The- lower rail of 
the outside stringers was 
not used in the shorter 
spans. 

The middle span of 69 
ft. 8% ins. is supported 
by an improvised arch made of rails. The 
diagonal struts are made of three rails each, 
clamped together with U straps. The upper part 
of the arch is made of two rails fastened to- 
gether, base to base. Each pair of diagonal 





FIG. 2. U. S. MARINES BUILDING A 150-FT. BRIDGE OF OLD RAILS. 


struts is cross braced with horizontal rods and 
diagonal tension members made of wire cable. 
Wire cables are also attached to the middle of 
the struts from the tops of the piers. 

At the bases these diagonals are bedded in con- 
crete. The connection between the diagonal and 
horizontal members is made by cutting off the 
lower of the diagonal rails and placing a cross 
rail at each pair, against which the horizontal 
member of each arch bears. The lower horizontal 
rail is supported by clamps to the upper which 
rests upon cross rails supported on the ends of 
the upper rail of the three forming the diagonal 
strut. The middle rafi of the diagonal projects 
above the floor as shown in the photograph. The 
floor stringers over the arch are carried on four 
pairs of rails used as floor-beams. 

The bridge thus composed almost entirely of 
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loose rails was formally opened RP: 
of Col. Goethals on Aug. 26, a: ; ee 
severe test. It not only suce. ree 
weight of the entire battalion ar ee 
tons), but of 70 men on a sing a stag 
time at “double time.” a 
A Field Test for the Streng:!. ; Concrete 

Inasmuch as the conditions Bi 
terial, weather, supervision, ae 


affect concrete, it is obviously 4 
with any certainty the strengt 
in any structure from the tes 
concrete or from a general k) 





Be of the 
average behavior of similar « < Gem 
however, quite necessary that t! stron 
of all members in a structure s kno 


not only to govern design but a! 
time of form removal. The ulti: 
concrete, for use in design, is . 
the averages of many tests in 
world, and from these tests ce: \ 
accepted for design, allowing r fact 
safety for the various elements 
that strength on any one job. 
many cases these safe values co 
without danger to the structur ‘ 
real strength of the material ca: be know: 
until after the building is completed and the de. 
sign, of course, unalterable, a safety factor ie 
necessary which is very high for the | 
terial. For the removal of forms 
should be possible to devise some test 
rate piece,*cast at the same tim: 
tural concrete, from which the 
strength of that concrete could be determined 
Several plans for this have been suggested rang. 
ing from the simple expedient of driving a spike 
into the concrete of the building, gaging ¢! 
strength by the resistance, to elaborate streng:} 
tests on cement briquettes, concrete cubes an 
elementary beam and slab forms similar in de- 
sign to those in the structure. 

A new test to determine this 
recently been proposed by Mr. F. von Emperger 
of Germany. This consists in the manufacture 
of a series of simple beams simultaneously with 
the casting of the concrete in the structure and 
of the same material. These beams are to be 
tested at intervals until the concrete shows a 
compressive strength sufficiently in 
that for which the structure was designed t 
warrant the removal of the forms and the sup- 
port of the structure and its loads by its own 
members. Experience will soon establish the 
proper period of tests and probably not more 
than two will have to be made for any one sec- 
tion of the structure. 

The special feature of the scheme is that the 
beams are to be made of such section, length and 
reinforcement as to produce a definite and simple 
relation between the breaking load of the test 
and the compressive strength of the concrete 
and at the same time to guarantee the failure 
of the beam through failure in compression of 
the concrete. For instance, a beam 4 x 5 ins. in 
section, with two 5-in. round rods, 1 in. from 
the bottom plane, when tested over a span of 
42 ins. with the load carried equally to the one 
third points, would fail at a compression in the 
concrete of 20 lbs. plus one-third the total ruptur- 
ing load. For such a beam it would be very 
easy to set up a testing frame with the beam 
supports fixed at 42 ins. Then, for example, !f 
the load causing failure on a certain beam Was 
7,740 lbs., the compressive rupturing value of 
that concrete would be 2,600 Ibs. per sq. in. From 





est ma- 
however, it 
ON a Sepa- 
as the struec- 


earliest safe 


y 


strength has 


excess of 


this figure it would be decided that ‘he concrete 
was amply strong to permit the removal of 
forms. 

Simplification of the design of the beams 
would allow of most elementary form work and 
of their very rapid and easy casting, while the 
ease of setting up a simple framework and of 
applying a direct load would be much greater 
than in the testing procedure for ‘ensile Dr 
quettes of compression cubes. In w of the 
regular winter grist of concrete ures from 
premature rem#val of forms, which not start- 
ing, the application of some such sys'em as that 


noted should be looked on with favor 
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By EORGE W. COLLES.* 

many years the writer experi- 
straight edges for T-squares, 
and triangles. He found T-square 


For a g00' 
mented with 
grawing boar 


blades and ! ds generally crooked when pur- 
sygsed. Triansles as @ rule are not 90°, as can 
“ow be foun! by drawing a line with one and 


then turning 

close to the first 
straight, espe 
invariably ¢ 


over and drawing another. line 
; furthermore, the edges are not 
lly near the ends, but are almost 
vex (mot concave) so that they 
rock even on a true straight-edge. 

in many kinds of drafting the small lack of 
parallelism or rectangularity between the lines is 
not important; but in machine design, especially 
the design of large and complicated machines on 
; sale of 4 or %-in. to the foot, it becomes vital. 


in designing such machines, different portions of 
the structures are separately drawn up in as- 
embled relation and subsequently assembled 


into a Whole, and it is entirely impossible to put 
each dimension on the sketch-drawing as it is 
elected. In such cases, then, the lines should 
not vary from parallelism and straightness more 
than 1/64 of an inch, because this may make a 
difference of 1/16 or %-in. in the final scaling off 
of the dimensions for the working-drawings. 

Experience had satisfied me that wood as a 
material for straight edges of any kind was out 
of the question. A wooden straight edge abso- 
utely straight to-day will be crooked to-morrow. 
No wood that I have tried as yet is free from 
warping. Hard rubber is no better than wood, 
and has the added disadvantage that it attracts 
and holds dust electrically and then distributes 
it upon the paper. It also oxidizes superficially 





Fig. 1. Steel Edge Applied to a Large Drawing 
Board or Table, 


(View from under side.) 


and rubs off upon the paper. Celluloid is really 
a considerable improvement on wood, in that it 
loes not warp and twist of its own accord as 
wood does, but it is too soft and will not remain 
n adjustment tong. 

This brings us down to metal as the last resort, 
and it is the only thing that will do the work. I 
had an aluminum T-square head made and it has 
worked splendidly. It is so light that it does not 
overbalance a short blade when on the edge of 
the board, and I believe I am right in saying 
that aluminum would not soil the paper, though 
Thave not tried it as a blade. Steel, on the other 
hand, is inclined to cover the paper surface with 
a coating of black dirt and it lacks the trans- 
parent edge of the celluloid, but it is the only 
thing that is satisfactory for fine work. 

DRAWING-BOARD EDGES. — Steel straight- 
‘dges for clamping on the edges of drawing- 
soards have been made before, but as usually 
made they are expensive and not very practical. 
To rabbet out the edge and set in a straight edge 
's expensive and spoils the table surface. The 
problem was solved by the writer for a table 
with a 42-in. edge by screwing five maple brack- 
ets to the side of the table in the manner shown 
n Fig. l. Two serew-holes were tapped in a 
‘old-rolled steel bar 1% x % x 42 ins., and two 
“rresponding holes through two of the brackets, 
and the steel bar secured by passing stove-bolts 
*» through the brackets (with washers under 
the heads) and into the screw-holes in the bar. 
o five of the brackets were secured to the under 
ao the ‘ble by two screws, except one of 





*404 Alhambra Bldg., Milwaukee, Wis. 
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Fig. 2. Steel Edge for a Smal! Drawing Board. 
(Size of board, 24 x 36 ins., or under.) 


the two which carried a stove-bolt, which was 
secured to the table by only one screw, thus leav- 
ing it free to swing enough to take up differences 
in expansion and contraction. If the brackets 
support the bar unevenly, their level can be ad- 
justed by means of paper shims. 

The cold-rolled bar is not quite straight enough 
for work with an ordi- 


nary T-square and should R 

be planed off. I find keg 

that it can be made <~-B&S. No450 
straighter by a face-cut ¥q thick 







of a milling-tool than 
on a planer, although the 
tool leaves marks = on 
the planed edge. If an 
extra long T-square head 
be adopted, say 15 ins., 


B&S No.372 
‘ % thick 


"72 


733 








equal importance with the fixed straight-edge. 
Steel T-squares are for sale in the market, and 
those wishing to save trouble can buy them; the 
writer prefers to make his own, which is easily 
done at an expense no greater, when results are 
compared, for the purpose both of accuracy and 
adjustability. Steel straight-edges of different 
length, which should be thin to give them some 
flexibility, are used for the blades. A shorter set 
having a length of 9 to thick, are 
used for the heads 

A block 2% x 4 screws 
to the middle of the head and forms a means of 
attachment for a pivot-screw by which the blade 
is secured to the head. (See Fig. 3.) The screw 
is so placed that the end of the blade projects 
about %-in. beyond the back edge of the head. A 
second block 4 x % 
screws to this projecting end at right-angles to 
the blade. The threaded into this 
block in such manner that their ends abut upon 
the back-edge of the head, and the T-square is 
ready, with interchangeable heads and inter 
changeable blades, adjustable to any angle within 
10° of the horizontal. 

Many persons object to steel blades on account 
of the dirt they spread over the paper, as afore- 
said. The larger part of it, however, is derived 
from matter which adheres to the steel and not 
from the metal itself, either directly or by rust- 
ing. Practically I have not seriously 
inconvenienced; it is only necessary to keep the 


15 ins., and 


L4-in. is secured by 


\%4-in. is secured by two 


screws are 


been 





< - 30° > 

planing may be unneces- mise * cSurnk for Not Flat-head Screw £ ; q 
sary. x c4f6 oc sunk for No./4 Hat-head Screw 

For a small hand-board 8 File 
a different and simpler ar- : 4 a renee 
1angement is to be adopt- = “ig > BAS. Straghtedge Nats? Bas Ni456 
ed. The straight-edge for s : 
the hand-board is simply § ies -FIG. 3. WORKING DRAWING FOR T-SQUARES 
a coll-roled ter Gy No 7Fil-hid screw BUILT UP FROM STEEL STRAIGHT-EDGES 
square, and having a = "long 


length several inches 
greater than the side of 
the board. One face of 
this is planed off and 
two holes bored through 
this face, these holes being countersunk half- 
way to admit the heads of roundhead screws. 
This bar is attached to the side of the board by 
two screws, and to prevent splitting it will be 
found desirable to place a couple of smaller 
screws on opposite sides of the hole, extending 
from one side to the other of the board. 

The holes are so placed that the upper surface 
of the bar is flush with the face of the board, 
and its lower end projects several inches beyond 
it. (See Fig. 2.) This projecting end will not 
cause serious inconvenience, and it will be found 
a great help toward drawing horizontal and ver- 
tical lines in the correct position near the bot- 
tom of the board. The screw-holes are made 
larger than the screw-shanks, so as to admit a 
little play before tightening them, and a couple 
of paper washers are placed on the screw-shanks 
between the bar and the board, so that the bar 
stands a little off from the board, which pre- 
vents it from being bent, as would be the case if 
any part of the edge of the board projects. The 
bar can, of course, be used interchangeably on 
different boards by using a standard spacing of 
screw-holes. 

It is not necessary to 
have the bar perfectly 
straight, nor even visibly 
straight, as compared 
with a steel scale, but 
this should be remem- 
bered: that the shorter 
the T-square head, the 
straighter the bar must 
be, and by using a long 
steel head even a con- 
siderable inaccuracy (pro- 
vided it is not a con- 
vexity) of the bar may be 
neutralized. 

T-SQUARES.—The_  T- 
square head is of almost 
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paper clean, the T-square bright by the occa- 
sional use of crocus and to use a hard pencil. 
The dirt which is due to the square is no worse 
certainly than that which accumulates on the 
paper without it, and can be removed by a clean- 
ing rubber. 


——— ~~ 


Hauling a Large Steel Standpipe Section by 
a Motor Truck. 


The half-tone herewith reproduced from a 
photograph sent us by Mr. R. Beresford, of the 
Avery Company, Peoria, Ill., shows how a large 
steel standpipe section, 30 ft. long and 5 ft. in 
diameter, was hauled through the streets of the 
town of Liberal, Kans. The standpipe 
built for the water-works of Liberal. The pipe 
section was laid on a cradle made of two tele 
graph poles, and th's cradle was slung on the 
rear of the truck. In this way it was hauled 
three-fourths of a mile through the streets of the 
town. 

The truck used is a 3-ton Avery truck, owned 


was 


by the firm of Blake & Sons, of the town of 
Liberal, and used by the firm for its regular 
haulage work; it was loaned to the town for 


this special job 





MOTOR TRUCK HAULING A 5 x 30-FT. STANDPIPE SECTION ON A 
CRADLE OF TWO TELEGRAPH POLES. 
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A New Type of Derrick. 


The accompanying illustrations show a new 
type of derrick, which is of interest not only 
because it is new, but because it is the first 
successful attempt to replace the time honored 
figure 4 derrick, one of the simplest, and in all 
probability one of the oldest, known devices for 
handling building material. In place of the 
usual boom and cables, the new derrick has a 
compound boom made of the ordinary hinged 
boom with a balanced cross-beam at its top, 
which is fastened to the top of the mast by a 
link of steel rods. 

The mast and supporting legs are identical 
with the well-known form of stiff-leg derrick. 
To the end of the boom is attached the cross- 
beam, which turns on a pin bearing about its 
middle point. To the other end of this beam is 
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This new type of derrick is patented, and is 
manufactured by the McVeigh-Dougherty Der- 


rick Supply & Equipment Co., of Philadelphia, 
Pa. 





Re-Surveys of City Lots.* 
By A. E. DUCKHAM.+ 


In making the survey, after getting all avail- 
able data from offices or records, either in City 
Hall or Court House, measure up the whole square 
or block, and ascertain whether there is a short- 
age or excess in it; and, if so, how much. Usually 
we find it to be the latter, as it was the custom 
of earlier days to give “good measure,” as it was 
called, allowing an inch or two excess per chain 
length. Sometimes this was done to allow for 
errors in slope measurements, as the early sur- 
veyor seemed to dislike “breaking chain.” 

Some of our cities have what is called “City 


THE McVEIGH-DOUGHERTY DERRICK. 


fastened the pulley over which the cable for 
raising the load is run; the other end of the 
beam is fastened to the top of the mast by two 
steel rods, having pin connections, which per- 
mit free movement of the end of the cross-beam. 

For ordinary loads but one cable is used to 
carry and raise the suspended weight, although 
the end of the beam may be easily equipped 
with as large a block and as many cables as re- 
quired. The load cable passes over the top of 
the beam, over a pulley near its upper end, and 
thence to the mast and winch. 

The boom is moved by a cable through a 
single-sheave block from a winch on the derrick 
mast. If by accident this cable breaks, the 
boom will not fall with its load, as in the case 
of the ordinary type, but drops only far enough 
to bring the load, the cross-beam, connecting 
link and itself into a state of equilibrium. 

The derrick is built either of timber or struc- 
tural steel, and operated by hand, steam or elec- 
tric power. When built of timber the cross- 
beam is composed of two timbers bolted together 
with a steel reinforcing plate vertically between 
them, which gives the necessary strength and 
stiffness to this member. 

From a study of the derrick with the boom in 
different positions it will be seen that this type 
of derrick has a greater reach for the same 
angular movement of the boom than the old 
type. Moreover, the load remains at approxi- 
mately the same level, since the cross-beam tips 
down as the boom angle decreases, which is an 
obvious saving in work. With the ordinary type 
the longer the reach the greater the boom angle 
and the greater force required to move the 
boom; while in the new type all the work is 
done with boom angles of 45° and less. These 
features together with the increased safety 
should be much in its favor. 

The derrick is easily converted into the stand- 
ard type by disconnecting the rod links at the 
top, and folding down the balanced cross-beam 
until it forms an extension to the boom, where 
it may be clamped in place, giving the regulation 
figure 4 derrick, with an extra long boom. The 
new derrick is made in sizes having a reach of 
from 17 to 50 ft., and a drift of from 10 to 35 ft. 
The height of the mast differs from 20 to 55 ft., 
and the length of the boom from 16% to 51% ft. 


Measure”: for example, the city of Pittsburgh 
allows an excess of 10 ft. per 100 ft.—thus in 
measuring 100 ft. “City,” we would actually 
measure 100.10 ft. United States standard meas- 
ure. This so-called “City Measure” was originally 
caused by a 25-ft. wooden pole, used as a stan- 
dard in earlier days, which was 5/16-in. too long, 
making an error of 1% ins., or 0.10 ft. in 100 ft. 
This was discovered about 40 years ago, and the 
city officials passed a law perpetuating the mis- 
take! 

If any excess or shortage. is found, it should, 
if possible, be divided pro rata among the lots 
of the plan. This rule will not always apply, 
however; for. instance, the block may be all built 
solid with buildings, in which case we cannot dis- 
turb the houses which have been standing for 
many years (21 years of undisturbed possession 
giving them a legal tile, as long as the building 
remains standing); remembering the law, which 
is common sense, that the owners who built the 
houses probably had the original pins to build by; 
and it is not a question as to where the pins 
should have been, but of where they were placed 
by the original surveyor. Owners cannot be dis- 
possessed of their property and made to move 
their houses at the caprice of any engineer fol- 
lowing after. This rule our courts have well 
established for the good of the public. 

Again the rule of pro rata applies only to a 
plan of lots. If the property has been sold off 
not as lots but by tracts, each man’s deed calling 
for a certain distance from the corner of a street, 
then each man gets just what his deed calls for, 
and the last man who buys in that-tract of land 
gets what is left, assuming the excess or short- 
age. Of course, he has recourse against the man 
who sold him a certain number of feet (provid- 
ing he gets less than what he bought), although, 
if the deed says “more or less” he has no redress. 

In no case can the engineer go out of the 
square in which he is working to make any ad- 
justment. Each square must stand upon its own 
merits; and, if there is any error it must be ad- 
justed in that square. 

In a larger part of our older city districts there 
are no monuments or stones, and we have to 
make a complete survey of each and every house 
and lot in the square to determine to the best of 
our judgment where the original lines were; giv- 
ing due credit to old pins, or marks on buildings, 
curb, cement, or stone walks. 


sein ik haat ects sernnsas doves petites taster aia 
*Abstract from “The Cornell Civil Engineer,” 


N mber, 1911. 
Consulting Engineer, 1213 House Bldg., Pitts- 


burgh, Pa. 


Vol. ¢ No 


Oak pins 1% x 1% x 16 ins. 
corners (or on the 5-ft. “ra; 
line” on the sidewalk) in the s 
while in the older, built-up 
marks on the buildings, ston: 
walks, and curb are the custor IPN 
often a cross in the two latter 
crow-foot at a street corner 0; ” a 
building indicates “right both \ a 

As to plans, I use, as far as 
dard size made on “onion-skin’ eat 
ness letter sheet size, and file ¢ =~ 
(book form) under the letter of 
and the year. From these 
more blue prints which I fur: 
having the survey made. At a: 
ture he can have a blue print 
applying for it. These plans ar: 
a scale of 20 or 30 ft. to an in 
of houses. All dimensions and 
lines are given. 

In addition to the above, th, 
number of lot, and where pla 
given. The measure used (whet 
U. S. Standard) is also indicat: 
is also placed on it. The street 
are taken from the old plans, as 
to détermine the angle for the n: 
has to make a survey, or for th 
torney or real estate man in dr 
scription of the deed. 

Generally, in fact, almost alw he old bear- 
ings are unfortunately magnetic | ings 
unfortunate, because though of | 
in city work, the true bearings w 





I Say 
importance 


ld be of great 
service in work in country districts to give some 
idea by which we could search for the old cor- 
ners. Not only that, but it would more scien- 
tific, and we would not have the trouble of ex. 
plaining to the attorneys such itters as the 
“variation of the needle,” and why the magnetic 


bearings of the present are not the same as those 


of the past. It seems difficult for some of their 
“logical” minds to grasp it! I had difficulty once 
to explain to one of the “legal lights” (a great 
corporation lawyer) that northeast was not the 
same as southwest; he contended that there was 
no difference! “A man convinced against his will 


is of the same opinion still.” 





A Peculiar Steam Main Rupture and Method 
of Repairing It.” 


By J. M. SMITH.# 
Two years ago the University installed a steam 


line in a tunnel to connect the Agricultural Build- 
ing with the Central Heating Station. This line 
is a 10-in. standard weight wrought-iron pipe, 
connected with forged steel screwed flanges and 
built for a working pressure of 125 Ibs. 

The line was put into service February, 191) 
and, with the exception of a short shutdown in 
the summer of 1910, has operated continuously 


at a pressure of 120 lbs., till July, 1911, when !t 
was shut off and some leaky gaskets were re 
placed. At this time, however, there was no leak- 
age in the line aside from the gaskets. The steam 
was again turned on Sept. 25, at which time a4 
split appeared in one length of pip: 

_ On examination it was found that the weld of 
the pipe had opened, starting just back of the 
flange and extending 4 ft. along the pipe. It was 
impossible to leave the steam off entirely unt! 
a new length of pipe could be obtained; so 
prevent its opening further it was banded wit 
four clamps of % x 4-in. iron. 

The steam was then turned or The clamps 
held against further opening, but the rupture 
leaked steam badly. It was decided to try weld- 
ing the break with an autogeneous welding 4? 


paratus. The plan failed, howev: because It 
was impossible to get the pipe hot enough in th 
tunnel to melt the iron. We also tried ‘supple 
menting the torch with plumbers’ furnaces, but 
this failed by excessive heating of the tor 


which caused back firing. al 
It was then decided to fill the «roove ¥™ 
“Smooth-on” iron cement. This put in, @& 





lowed to set over night, and a gasket of “Per: 
manite” sheet packing 3 ins. w was te 
placed over the patch. On this was placed a % 
2-in. iron extending the length of the rupture 
It was then clamped with the % © 4-in. iro 
bands previously used. Steam wa then turnee 
on, and the pressure raised very */owly. = 
patch held the pressure perfectly, 1 has been 
in service for ten days without siz» of leakas® 

*From “The Wisconsin Engineer’ of the U% 


versity of Wistonsin. : s Ti2. 
Chief Operating Engineer, Unive s'ty of Wis 


consin. 
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Method of Repairing a Leaky 
ought-lron Sewer Pipe. 
































































































By | ‘DERICK LATOURRETTE.* 

Many lent what seems to be a difficult prob- 

to the «.gineer can be solved in a surpris- 

septageiatt nanner, as the following case will 

the oe ir problem was the repair under 
acs cond tions of a 36-in. riveted pipe, of %- 

5 wrought “on, which had been in service for 

ws years, to carry sewage under the floor of a 

seidge Oricinally the pipe had been under the 

sank foor of a truss highway bridge, and had 

ie Cai de« pitted by street droppings from 
ty adi me time ago the bridge was re- 
placed by reinforced-concrete arch of 60-ft. 

‘pan, into which @ part of the pipe was built, the 

oe peing exposed for a distance of about 50 ft. 

os the soflit of the arch, As a result of the 

sitting on the outside and the scour within, the 


nipe recent began to leak badly, and some 
vip : 

meals of repairing it cheaply and quickly be- 
ame imperative. 





; The sewer above this point is on a considerable 
oe grade, so that the pipe often runs full and oc- 
asionally under some pressure. The pitting ex- 
‘ended around the entire circumference, and 
eaks developed along the whole length of the bot- 
‘om and for about one-third the distance up the 
sides. As the pipe was suspended over a street, 
and the sewage could not: be diverted to another 
pipe, the situation called for prompt attention. 

bat Plans and specifications were arranged for 
. making repairs by leaving the old pipe in place 
and building another of 4 ins. larger diameter 








with around it, filling the 2-in. space between with 
1, al- Portland cement grout. This method would 
‘Per- have necessitated cutting away the arch ring 
oe around the pipe, inserting the covering pipe in 
Pr **mi-cylindrical sections, and replacing the arch 
oo "ing with new concrete when the new pipe was 
arnold n place. Only one bid was received for under- 
The ‘aking the work under this plan, and that bid 
been ‘about $3,600) was out of all proportion to the 
rage. hecessary 


a ost of the repairs, and was, more- 
Uni- ae larger sum than the city had appropriated 
or the work 

—_* Work. The case was further complicated 


of Construction, Street and Water 
City Hall, Jersey City, N. J 








*Enginee; 
partmen: 
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by a city ordinance which forbids contracts in 
excess of $500 without requisite advertising; and 
advertising again would take time. 

It was then that we hit upon the idea of using 
a patented iron cement known as “Smooth-On” 
iron cement, which is made by the Smooth-On 
Mfg. Co., of Jersey City. This cement had been 
previously used in some minor cases with com- 
plete success. The chief problem now was that 
this cement would not hold unless applied to a 
perfectly dry surface. Some way had to be de- 
vised for stopping the innumerable leaks. 

This was accomplished by first removing all 
loose rust and scale. The leaks were then 
stopped by inserting dry wooden plugs, carefully 
whittled to fit the pits, some of which 
nearly as large as the palm of the hand. With 
the patient application of many plugs and a 
liberal use of red lead and shellac most of the 
leaks were overcome. One particularly bad place 
was fixed by covering it with a piece of burlap 
which had been previously prepared with coat- 
ings of shellac and red lead. This was smoothed 


were 


REPAIR OF A 36-IN. RIVETED WROUGHT-IRON SEWER PIPE THROUGH THE SOFFIT OF A CON- 
CRETE ARCH 


over 
set. 
face 


the leaky area and held until the lead had 
All leaks were finally closed and a dry sur- 
obtained. The entire surface of the pipe 
was then painted with a solution of “Smooth- 
On” cement No. 2, applied with a heavy paint 
brush. When this coat was. dry a heavier cov- 
ering of the same material was troweled on. 

The concrete arch was cut away from the lower 
half of the pipe, so as to allow the semi-cylin- 
drical plates which were used to cover the lower 
half of the pipe to enter 12 ins. into the soffit. 
These plates were 3/16-in. thick and about 10 ft. 
long, curved to a radius about 1 in. greater than 
the greatest outside radius of the pipe. The 
joints between the plates were made by butting 
the ends together and covering them with a 
8/16 x 8-in. iron band which passed entirely 
around the pipe. Between the joints were two 
3/16 x 4-in. bands which also bound the semi- 
cylindrical outside shell to the old pipe. The 
inner surfaces of the bands were carefully 
coated with soft cement before the bands were 
put in place. 

The space between the shell and the pipe was 
then poured full of a mixture composed as 
follows: 


- receptacle. 






Smooth-On concrete iron cement No 


1 part by volume 


Sharp sand..... j Webs s 1 part by volume 
Dykerhoff Portland cement. 1 part by volume 

This space varied from 7/16-in. over the out- 
side plates of the pipe to %%-in. over the inside 
plates. The top of the pipe was then plastered 
over with a coating of the same mixture applied 
with a trowel. When completed the pipe was as 
good as new at a cost of about $1,000. All work 
was done by city employees, and no single con- 
tract for material amounted to over $500 The 
accompanying illustrations show the work in 
progress and the completed job 





An Improved Sedgwick-Rafter Filter for Use 
in the Microscopical Examination 
of Water. 
By S. T. POWELL.* 
The Sedgwick-Rafter filter, preparing sam 
ples of water for microscopical examination, has 


for 


been in use for a number of years in the water 
laboratory. It is undoubtedly 
the most accurate and con- 
venient method for quantitative 


analyses of algae and _ similar 
growths that hgs as yet been de- 
vised.¢ The filter 
cylindrical glass funnel, which is 
usually graduated and has a 
capacity of 500 c. ec. In the 
lower end of the funnel is a per- 
forated rubber’ stopper, 
which is placed a circle of 
bolting cloth, and which 
support for the filter 
desired amount of 
examined 


consists of a 


upon 
silk 
acts 
as a 
The 
to be 
funnel 


sand, 


sand 





water 
the 
through the 
which retains the organ- 
When the water is 
centrated to 5 ¢. ¢., 


is placed in 
and filters 
isms. con- 
the rubber 
stopper is removed and the sand 
is washed with a small amount 
of distilled water to detach the 
organisms from the sand grains. 
One cubic centimeter of the con 
centrated 





‘ liquid is then trans 
a 
» 2 ferred to the counting cell and 
> a 
ss examined with the microscope 
£ . ; 
Es Even with this apparatus, 
s~ though, considerable error is apt 
>) to be made by the operator in 
transferring the concentrated 


water sample from the funnel to 
the counting cell previous to the 
examination of the organisms. 
The writer has recently im- 
proved the funnel of this filter, 
as originally designed, and the 
the improved funnel in 
the. laboratory under his charge 
has shown that the new design has considerable 
advantage over the old form. The 
funnel has a ground glass joint 
panying sketch) just above the 5 c. c. 


use of 


improved 
(see accom- 


mark, so 


that when the desired concentration of the 
sample of water has been obtained the 
stem can be removed, and the  concen- 
trated water transferred to a dish or other 


The rubber stopper can then be re- 
moved and the tube washed with a smal! amount 
of water, and this wash water added to the con- 
centrated sample. It is readily seen that by re- 
moving the stem in this manner, there is much 
less chance of losing any of the sample than 
with the old form of funnel, which necessitated 


removing the rubber stopper. The organisms 
that adhere to the stem of the funnel during 
filtration can be much more easily removed 


from the detached stem with a small amount of 
water than is possible with the old-style funnel. 
The ground glass joint but slightly increases the 
cost of the apparatus. 








*Chemist and Bacteriologist, Laboratory of the 
Baltimore County Water & Electric Co., 100 West 
Fayette St., Baltimore, Md. 

7See G. C. Whipple’s “Microscopy of Drinking 
Water,” for a more detailed description than is 
here given. 
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An Instrument for Averaging the Radii of 
Circular Diagrams. 


The increasing use of circular-diagram in- 
struments has given rise to a demand for some 
convenient method or instrument for readily de- 
termining the average reading. The essential 
features of an instrument for this purpose were 
described by its inventor, Prof. W. F. Durand, 
M. Am. Soc. M. E., in a paper published three 
years ago in the “Journal” of the American So- 
ciety of Mechanical Engineers. The principles 
explained in that paper have been recently put 
into concrete form in the construction of what is 





THE DURAND RADIAL AVERAGING INSTRUMENT. 


known as the Durand radial planimeter. This 
is similar in principle to the Bristol-Durand in- 
strument described in Engineering News June 
30, 1910, p. 749, but is apparently of more con- 
venient and compact design. 

The Durand instrument consists essentially of 
a base pierced by two parallel guide holes and a 
pair of rods sliding side by side through these 
holes. The rods are connected rigidly together 
at each end by metal cross frames. To one of 
these cross frames are attached the tracing point 
and a pivoted carriage for the measuring wheel. 
The arrangement is such that the tracing point 
is guided by the sliding rods along a straight 
line passing through the center point of the 
base. At the same time the upper part of the 
base, through which the guide rods pass, can be 
rotated about the center. To use the instrument, 





Fig. 1. 
GALVANIZED IRON ROOF SHIELDS AROUND STEEL SMOKESTACKS. 


the center point of its base is placed on the cen- 
ter of the diagram. Then, by a combination of 
the sliding and rotating motions, the tracing 
point can be made to follow the line of any cir- 
cular diagram within its range. 

The measuring wheel is mounted with its axis 
parallel to the guide rods and with its edge in 
a plane passing through the tracing point. Thus 
the wheel is not revolved by any radial motion 
of the point but responds to any angular motion 
about the center of the base, giving a record on 
its graduated scale proportional to the angular 
movement of the tracing point. 

The measuring wheel is so graduated that the 
quotient thus obtained is the mean radial read- 
ing in inches. From this the average reading 
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can be obtained in terms of the desired units by 
applying the appropriate scale factor. 

This instrument is made in Switzerland by 
Amsler, Laffon & Co., and is put on the market 
in this country by Mr. W. L. Durand, 242 
Lafayette Ave., Brooklyn, N. Y. 





A Roof Shield for Steel Smokestacks. 


While there is little danger to be expected 
from a new steel stack, in perfect condition, 
from the effect of heat radiated to nearby wood, 
unless the stack is in actual contact with the 
wood, there is danger after the stack is old and 

has become corroded by 


the action of the hot 
acid products of com- 
bustion. There is al- 
ways a_— considerable 
difference in tempera- 
ture below and above 
the boiler room _ roof, 


which causes a conden- 
sation of the acid prod- 
ucts of combustion, es- 
pecially of the pyrolig- 
neous and acetic prod- 
ucts, at the place where 
the stack passes out of 
the roof. These hot acids will eventually cor- 
rode the stack sufficiently to cause holes and 
thereby endanger the adjoining woodwork. 

Two designs for a shield to protect the wood- 
work of the roof are given in the October Quar- 
terly of the National Fire Protection Associ- 
ation, and are said to give very satisfactory 
service. These designs are shown by the ac- 
companying illustration. 

It is stated that the tendency of the smoke and 
gases is to pass up the stack in a centrifugal 
course, seeking an outlet, and a spark will soon 
find even a minute hole through which it may 
lodge on the nearby woodwork. The effect of 
the collar and umbrella, shown in Figs. 1 and 2, 
is to form an air space of equal temperature 
at the roof line, through which the air from be- 
low can readily pass out, thus reducing the lia- 
bility of condensation in 
the stack at or near 
this place. The collar is 
extended below the roof 
line sufficiently to pro- 
tect the roof timbers 
against the lodgment of 
sparks. For stacks of 
wood-burning or direct- 
Oflue boilers, where the 
stacks are hot, the double 
collar and umbrella ar- 
rangement shown in Fig. 
2 is best, 

The material to be used 
is galvanized iron, not less 
than No. 18 (American) 
gage. The diameter of 
the collar should be at 
least three times the di- 
ameter of the stack when 
the stack is 6 ins. or less 
in diameter, and at least 
12 ins. greater than 
the diameter of the stack 
when its diameter ex- 
ceeds 6 ins. The lower 
edge of the collar must 


come at least to the bottom of the nearest 
rafters or purlins. The angle of flare of the 
umbrella is optional; about 60° is said to be 


satisfactory. The accompanying table shows the 
principal dimensions for the smaller stacks. 


Distance 
Height from Roof 
Distance of Collar (Highest 
Diam. Diam. Above Top Above Part) 
of of ofCollarto Roof to Bottom of 
Stack. Collar. Umbrella. Line. Umbrella. 
3 ins. 9 ins. 3 ins. 5 ins. 3 ins. 
4ins. 12 ins. 4 ins. 7 ins. 3 ins. 
5 ins. 15 ins. 4 ins. 8 ins. 4 ins. 
6 ins. 18 ins. 4 ins. 9 ins. 5 ins. 
ormore ormore ormore ormore or more 


From studies of the statistics of the National 
Fire Protection Association of fires in steam- 
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operated electric light and powe fit 

been determined that no less tha; a as 

fires have originated in defective - ok 

tection. pr 
Notes. 


Stadia Tape.—Referring to the ‘ 
cheap and convenient stadia rod | - 
brough in our issue of Nov. 23, » le 
Buffalo, N. Y., states that many : di 
paper scales are in use by the ; 
partment of the New York Stat. 
They use strips of various widt} 
feet, tenths and hundredths, in le: 
Most of the dealers in enginee, 
instruments advertise level rod ta, 


I iis char. 
acter. We do not recall advertise; f a 
tape. 


t Stadj 


Canal 
lated to 
f 12 ft 


——___¢—____ 


Another Solution of the Problem 
last Field and Office issue, Nov 
2, is sent to us by Mr. R. H. Bi 
mington, N. C. He suggests that 
construction (shown in the accom) 
is simpler and more easily unders 


ae 


in ou 
627, Fig 
of Wil 
following 
& figure) 


Oo 
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Method of Finding a Circle Which Shall Have Its 
Center On, and Pass Through a Given Point on, 
a Given Chord, and Be Tangent to the Circle of 
the Given Chord, 


Draw the diameter of the given are EF, paral- 
lel to the given chord AB; draw the line EC 
through the given point C, and produce it to its 
intersection with the given circle at PD. The cen- 
ter of the circle sought is the point of intersee- 
tion of the chord AB and the radius 0,D; fron 
the similarity of triangles O,D 
0O.D = OE. 


O.C because 


_—_————_—¢—____. 


Topography Methods.—The description of 
topographical survey of an English estate, in ow 
issue of Nov. 23, 1911, is discussed by a Wester: 
engineer as follows: 


Whether your article, “An English Topographi- 
cal Survey” was printed as an illustration of 
current English practice or simply as an illustra- 
tion of “how it may. be done,” I cannot tell, but 
it certainly is a fearful and marvelous piece of 
work. The last paragraph notes that, in addition 
to the triangulation system, 200 miles of traverse 
were run and 50 miles of contours. There cer- 
tainly were more than 50 miles of contours on his 
map, else why didn’t he traverse his contours 
and let it go at that, saving about three-fourths 
of his work. In these parts we can run dite! 
lines at 2.5 miles a day, except in the most moun- 
tainous parts. 

Americans, I imagine, are more prone to Sur- 
vey with an eye single to the resulting utility 
rather than to strive for an unattainable exact- 
ness. If an instrument man would propose th 
establishment of a complicated of tri- 
angles for such a survey as this, I would suspect 
him of having had too much book learning. U! 
the basis of a rectangle 3 x 4 miles, 35 miles o! 
traverse would have placed points within % mile 
of each other. Using a 300-ft. tape, measuring 


system 


on the slope with vertical angles, and a mountain 
transit reading to minutes, closures of 1 in 4,00! 
may be obtained regularly at a speed of four 
miles a day (except in most precipitous country) 
The longest leg of such a traverse would be four 
miles, the maximum error at 1:40 is 5 ft. 
amounting at a scale of 132 ft. per in, to 0.04 in 
The balanced position of such a point would be 
correct to less than half this amoun(, but even 
the maximum error of plotting (0.04 in.) I would 
judge to be ample for any use to which such & 
map could be put. Excluding recon: issance, ! 


would give a party of four men 10 days at most 
to get ready for the stadia survey. 


The stadia with transit would be ti in to the 
traverse points by short closed li! read by 
stadia. The field party would be: rodman, 1 
sketcher, 1 fns#eument man, the la‘ two to 
take turns at the instrument. A fourth man # 


mapper would be needed to work up «14 plot the 





-—_ 
pores T 
pave con 
jo-ft. co! 
pdustria 
yned 7 
average 
speed hé 
perience, 
tor coun 
eat UP 
gnusuall 
ao 
touring 
trial de 
and 10-! 
figures: 


TIME 


Reconné 
Travers 
Contou! 
Bad we 
Transp¢ 
Total 
COST 
Salaries 
Chief 
Instr 
Mapp 
Assis 
Subsist 
Total 
to sl 


This 


countr 
acre f¢ 


map ¥ 


Anat 
Mont 





AC 
sugge' 
Ave., | 
The a 
are ct 


teent! 
dredtt 


Re 
Cone 
abov 
of 0 
ins, 


habi 
the 
1911 
cret 
loug 
com 
God 

01 
has 
tern 
the 
of j 
resy 
not 
fore 
ther 


creg 
hun 


ten 
com 
hol 
des 
jud 
to 

Se 

























































































































spect 
or 
ps of 
mile 
uring 
ntalr 
4,00 
four 
try 
four 
5 ft. 
4 in 
ld be 
even 
vould 
ich & 
ice, | 
most 


o the 
d by 
an, 1 
vo to 
an a8 
ot the 


pecember 21, I9TEI. 


ghest and worst piece of ground I 
in the years past was taken for 
and a scale of 100 ft. per in., for 
opment, using the methods as out- 


res. ThE T° 
pave contour’ 


- The cc-nplete field work proceeded at an 
ined e of 39 acres per day of eight hours. This 
ee sad ben equaled many times in my ex- 
“ence, and I would judge it a very good rate 
Y eentt? sloping up to 10% and more or less 
ool py revines, ete., which, by the way, is 
es wae rouzh country for such work. 

or were osked to estimate the cost of con- 


.eres of “rough” ground for indus- 
for a map of 100 ft. per in. 
the following would be my 


touring 5,000 
trial develop! vent, 
ol 10-ft. contours, 
figures: 


TIME ESTIMATE, days work. 
Chief.Instr’t. Mapper.Assis’t. 


pieiguce 2c bves 2 
peer”. .caenns 10 10 10 10 
pois SSR 120 120 120 120 
pad weather severe 15 15 15 18 
Transportation --++- 2 2 2 
iadh cass - 00s 149-147 147 147 
cosT ESTIMATE. 
Salaries: = . 
gee er Se aeeee $5.00 $745.00 
strument, 147 day®........-. 4.00 588.00 
Mapper, 147 GayS...---eeeeseees 3.50 514.50 
‘assistant, 147 GayS....---++-- . 2.50 367.50 
gupsistence: 550 dayS..........-. 1.00 550.00 
Total cost (excluding transportation 
to site Of SUFVEY).---+eeeeeeee saan $2,765.00 


or 0.55 per acre. 


This would represent the very worst open 
country I would ordinarily expect to get. On flat 
country, the cost should run down to $0.15 an 
gre for prairie land, and I feel that the resulting 
would be sufficient for every purpose. 

B. E. Thum, Engr., 

Anaconda Copper Mining Company, Great Falls, 
Mont 


map 
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A Converting Scale Reducing Inches to Feet is 
suggested by Mr. Edward Kromer, 415 Linwood 
Ave, Columbus, Ohio, to take the place of tables. 
The advantages claimed for the scale over tables 
are compactness and rapidity. The scale is laid 
out with parallel graduations — inches and six- 

and tenths of feet and hun- 


tenths above, 
jredths below. Readings can be made directly 





INCHES TO TENTHS OF A FOOT 


ENGINEERING NEWS. 


signs which were decidedly unsafe. 
mon sense and less art is needed 
concrete. 

The sheep-like imitation in concrete of wood 
construction would never have produced the two- 
way slab or the cantilever flat slab construction, 
which is one of the greatest steps forward in re- 
cent years, and let us hope for the sake of the 
art that reinforced-concrete designers will soon 
forget the “old carpenter” who doubled his joists 
whether the hole was four feet or ten feet wide. 


——_@——_ -— —-— 


A Rapid Pile Cutting Job is described by Mr. H. 
K. Higgins, of Portland, in the following letter: 

A piled chimney foundation in southern New 
England used 167 piles of local chestnut and oak, 
some 90% being white and red oak. All piles 
were green timber. The driving was very hard, 
leaving from 1 to 3 ft. of pile to be cut off. 

Two of the piledriving gang took the job of 
cutting the piles on a piece-work basis. They 
cut the 167 piles to grade in 6 hrs. 25 mins. actual 
working time, averaging about 2% mins. per pile. 
The piles averaged 9 ins. diameter at the end cut. 
Grades-.were given at four points, the corners of 
the foundation. The cutters leveled across and 


More com- 
in reinforced 


marked the piles a short time ahead of the saw, 





Sketch of Saw Teeth and Position of File. 


one using the carpenter’s level while the other 
filed the saw. Several individual saw cuts were 
timed in from 50 to 56 seconds, net cutting time, 
in about two half minute periods with a 10-sec. 
rest between. One oak pile 10% ins. diameter 
required 54 secs. 

The secret of the speed of the job seemed to 
lie in hard work, frequent rest and the use of a 
very sharp saw. In filing the saw the file was 
held square to the edge, without rake forward or 
back. The saw was not a specially good one, so 
the men said. It was about 3 ins. wide and had 
some 3 ins. crown. The teeth were alternately 
cross-cut and chisel-point, in pairs, as shown by 
the adjoining sketch. They were set rather wide. 
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SCALE FOR CONVERTING INCHES AND SIXTEENTHS TC TENTHS AND HUNDREDTHS 


OF A 


to the nearest sixteenth of an inch or hundredth 
of a foot, which is sufficiently close for most 
field practice such as that encountered in rail- 
way construction work. Additional compactness 
is secured by superposing the latter half of the 
scale, from 6 to 12 ins., above the first half as 
shown in the illustration herewith. 


a 


Reinforcement Around Openings in Reinforced- 
Conerete Slabs.—In further discussion of the 
above subject which was taken up in our issues 
of Oct. 19 and Nov, 28, 1911, Mr. Stewart G. Col- 
lins, of Duluth, Minn., writes: 


I beg to submit that it is not the invariable 
habit of either designers or builders to double 
the steel as shown in Engineering News, Nov. 23, 
1911, on p. 628, on either side of the holes in con- 
crete floors. The writer can show Mr. McCul- 
lough plans of several hundred buildings now 
completed in which the method advocated by Mr. 
Godfrey was used. 

One great handicap which reinforced concrete 
has had is the tendency of designers to think in 
terms of wood construction, and to consider that 
the mere arrangement of the rods in imitation 
of joist construction locates the stresses to cor- 
respond. The fact that the “old carpenter” could 
= arrange his joist any other way does not 
ie this method on concrete designers. This 
‘heory is in line with that of many builders and 
aymen that the strength of a floor can be in- 
m ased indefinitely by mere increase in the 
number of rods, 
a Statement that a designer who is compe- 
~ to desien a reinforced-concrete structure is 
ble ent to design the arrangement around a 
del is equivalent to stating that no competent 
deer, evo’ makes a mistake or an error in 
to iment; 2nd leads one round in a circle. As 
Pe placing of stvel, the writer has 

some very nicely executed and artistic de- 
















FOOT. 


Care was taken to keep the cross-cut teeth a 
very little longer than the chisel-point teeth. 
The time taken up in filing was rather irregularg 
but it was in no case a large fraction of the 
sawing time. 

The net sawing time was about 40% of the 
elapsed time. It was evident that the men 
worked very hard while sawing and rested till 
able to resume the pace. The day was hot, July 
17, there was little breeze and the men were 
nearly tired out at completion. 

—————_@—___—_———_ 


Rapid Blueprint Paper.—A correspondent asks 
for information about a method of quickening 
and retarding the’ time of printing blue prints by 
variations of the formula for sensitizing chemi- 
cals. He uses two ounces of ferric ammonium 
citrate to one ounce of ferricyanide of potassium 
and 20 ounces of water. Paper treated with this 
solution requires from eight to fifteen minutes to 
get a good print, and a paper is desired which 
will print in from two to three minutes in winter. 

In Engineering News, Dec. 15, 1892, p. 569, the 
formulas found successful by Mr. F. H. Latimer, 
of Vancouver, B. C., were reprinted. He first 
added a few drops of strong ammonia to the solu- 
tion of ferric ammonium citrate, until the odor of 
ammonia was marked. Then various amounts of 
a saturated solution of oxalic acid were added to 
the combined ferric ammonium citrate and ferri- 
cyanide solutions. 

By the addition of 1, 2 or 3 oz. of the oxalic 
acid solution to 10 oz. of sensitizing fluid, the 
time of printing was reduced 2%, 5 and 10 times. 
It was found difficult tc secure good whites, how- 
ever, with more than 2 oz. in 10. Moreover, this 


nnn UU UES EEE SEEN 


great difference in time of printing held only for 
cloudy weather and not for direct sunlight, the 
gains being then about one-third those noted 

It was reported at that time that ferric oxalate 
and potassium ferricyanide mixed made a very 
rapid paper, but too sensitive for ordinary work 


and requiring more care than that ordinarily 
given to engineering prints. 
——-_—_—_-e———_ —— 
Hints for the Surveyor'’s Office.—The following 
hints, from W. Newbrough, Evanston, Wyo., are 
not claimed as new or original, but they have 


proved their utility during some years and they 
may interest others: ‘ 

RUNNING LEVELS WITH A TRANSIT.—When 
running rather long lines of levels with a transit 
it will facilitate matters if the screws on the top 
of the standards are screwed down rather tight. 
Then practically all the leveling can be done with 
the base screws. When through, loosen the 
standard screws again, as this method is a little 


liable to be hard on the instrument 

TO PREPARE TRACING CLOTH Instead of 
using pumice, or chalk, or talcum powder, use a 
piece of ordinary blotting paper and rub hard 
over the surface. This is much cleaner than the 


foregoing methods, 


BLUEPRINTS.—To obtain 


intense blue with 
white lines, or to save blueprints which have 
been overexposed: Overex pose the print, allow 


to dry until the surplus water has drained off, 
then go over the print with a sponge saturated 
with hydrogen peroxide; dip the print again in 
water for a minute and hang up to dry. This 
method will not work unless the print has been 
overexposed in the first place. A trial 


’ or two 
will show how much to overex pose. 


aoe memeee 


A Simple Method of Determining Azimuth for 
finding the declination of a compass Is as follows: 
On the south edge of a level table or other simi- 
lar surface erect an upright 18 to 24 ins. 
with a piece of opaque paper or tin fixed 
zontally to the top, 


high 
hori- 


or making an acute angle to 
the vertical. Prick a small hole through the 


paper or tin. The table is so Placed that the 
Sun will shine on it for about % an hour before 
and after noon. On a piece of drawing paper 
previously placed on the table mark the position 
of the sun spot, caused by the sun shining 
through the pinhole, at intervals of say 10 saab 
Connect these spots to form a smooth curve 


From a point on the table vertically below the 


Pinhole as a center draw the arc of a circle in- 
tersecting the first curve in two points. 


Then by 
the ordinary method of intersecting arcs erect ; 
Sa ee midway between these points 
which of course wi g of 
cates € ill pass through the center of 


This line gives an i 

. : § azimuth with which 
See may be compared with accuracy att 
cient for general purposes. (From the Engineer 
Field Manual, U. 8. Army.) 
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Horizontal. Distances and Elevati 
Stadia Readings: 319450 he 


Probably most engiheers and 
familiar with the Stadia t 
various text-books on su 
tical angles from 0° to 30°, as for example those 


given in the Appendix 
: of Johnson’s “Theor 
Practice of Surveying” as Table V. Flee 


of these tables was computed 





surveyors are 
ables published in the 
rveying, covering ver- 


The original 


by Mr. Arthur 
eee M. Am. Inst. M. E., for the Second 
eological Survey of Pennsylvania, 1874-1887. 


The advantage of extending the tables to cover 
vertical angles to 45° has doubtless been seen by 
many surveyors engaged in stadia surveys in 
hilly country. The table on our next page was com 
puted by Mr. Howard N. Eavenson, M. Am Soc 
C. E., Chief Engineer of the United States Steel 
& Coke Co., of Pittsburgh, Pa., for use in stadia 
a in the mountains of West Virginia about 
20 years ago, and has at various times proved so 
useful that he believes it will find a welcome 
among engineers and Surveyors generally. 

To use the table, multiply the rod reading by 
the table value for the observed vertical angle 
and add the constant e¢ for the given value of 
f +c, f being the focal length of the objective 
lens, and ¢ the distance from the objective to 
the center of the instrument. Thus if the rod 
reading were 5 ft., the vertical angle, 33° 20’ 
and f+e 1.0, we would have: 
5.0 x 69.80 + 0.84 = 349.84 Hor. Dis. 

5.0 x 45.91 + 0.54 = 230.09 Diff. Elv. 
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A Pumping and Irrigaticn Chart. 
By 8. N. ARNOLD.* 

The accompanying chart was developed by the 
writer to facilitate calculations for a pumping 
and irrigation project in hand and so many re- 
quests for copies have been received from engi- 
neers and others interested in irrigation that it 
was believed the chart might be useful to the 
readers of Engineering News. 

The main curves represent constant values of 
acre-feet and horsepower for different arrange- 
ments of coordinates. Thus the abscissas repre- 
sent depth and duration of irrigation, horse- 
power, and height of lift. The primary ordi- 
nates represent acres and cubic feet per second. 

The curves represent graphically three for- 
mulas in each of which the coordinates vary in- 
versely as each other, so that it is only neces- 
sary to properly proportion the scales to make 
one set of curves.serve all three. 

The formulas are: 


DN 
Ft 


Acre-feet (1) 


43,560 
62.5 F H 


550 


Horsepower 


Where 


D= depth of irrigation in feet. 

N =number of acres irrigated. 

F = flow in cubic feet per second. 
t =time of flow in seconds. 

H =height of lift in feet. 

The curves were first plotted with values of N 
as ordinates and values of D (subdivided into 
inches) as abscissas. Since the maximum num- 
ber of acres taken is 240 the acre-feet value of 
each curve will be 
240 
—d= 20d 
12 
inches depth of irrigation. 


240 D 


where d Then the 


*The Dalles, Oregon. 
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SE 


33° 
. Diff. 
. Blev. 


45.68 
45.70 
45.72 
45.75 
45.77 
45.79 


45.82 
45.84 
45.86 
45.89 
45.91 


45.93 
45.96 
45.98 
46.00 
46.03 


46.05 
46.07 
46.09 
46.12 
46.14 


Vol. 


HORIZONTAL DISTANCES AND 

34° 3 36° 
Hor. Hor. Dj 
Dist. Dist. E) 


Diff. 
Elev. 


46.16 ' 


46.18 
46.21 
46.23 
46.25 


46.27 
46.29 
46.32 


46.34. 


46.36 


0.63 0.41 
0.84 0.54 
1.05 0,67 


from (1) rewritten as 


If we let 7 


T = 


12 x acre-feet 
d= ———_——__ 

N ; 
time in 24-hour days, then 
t 

, or t = 86,400 T. 


60 x 60 x 24 


Substituting this value in (2) and equating with 


(1) we have 
DN 


Whence 


MAL LV. VAG 

LLL LOLA AED Za oa 

ML AZZ RTD Fe A 
HLA 


Ws 


f) 
1% 68 
| Time 
ce ete 
Period 
PAA 


Acre 


2000 
Feet 


86,400 240 
FTr=—TF. 


121 


43,560 


Irrigation 


TF 121 
We may use the same curves to s 
relation of both quantities if w: 
Place depth by time and acres ! 
give T and D of (4) the same \ 
mula becomes 
N 240 
F 121 
Therefore the length of scale representing 240 
acres for the curve of formula (1) 
vided into 121 parts to represent 
the cubic feet per second of (2). 
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A PUMPING AND IRRIGATION CHART, SHOWING CURVES OF FLOW AND HORSEPOWER. 
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qo STAD! \ READINGS: 31°-45°. 
38° 


39° 40° 41° 42° 43° 44° 

H.~. Diff. Hor. Diff. Hor. Dift Hor. Diff. Hor. Diff. Hor. Diff. Hor. Diff. 

pi t. Elev. Dist. Elev. Dist. Elev. Dist. Elev Dist. Elev. Dist. Elev. Dist. Elev. 

6: (0 48.52 60.40 48.91 58.68 49.24 56.96 49.51 55.23 49.73 53.49 49.88 51.74 49.97 

vo" "6: 04 48.53 60.34 48.92 58.63 49.25 56.90 49.52 55.17 49.73 53.43 49.88 51.69 49.97 
. "6. 98 48.54 60.28 48.93 58.57 49.26 56.84 49.53 55.11 49.74 53.37 49.89 51.63 49.97 
‘ "61 93 48.56 60.23 48.94 58.51 49.27 56.79 49.54 55.05 49.74 53.31 49.89 51.57 49.98 
: ""6..87 48.57 60.17 48.96 58.45 49.28 56.73 49.55 55.00 49.75 53.25 49.89 51.51 49.98 
‘0 "61.51 48.568 60.11 48.97 58.40 49.29 56.67 49.55 54.94 49.76 53.20 49.90 51.45 49.98 
+9 61.76 48.60 60.05 48.98 58.34 49.30 56.61 49.56 54.88 49.76 53.14 49.90 51.40 49.98 
4 "61.70 48.61 60.00 48.99 58.28 49.31 56.56 49.5 54.82 53.08 49.90 51.34 49.98 
a 6: 64 48.63 59.94 49.00 58.22 49.32 56.50 49.58 54. ioe 49. 53.02 49.91 51.28 49.98 
o--""6 59 48.64 59.88 49.01 58.17 49.33 56.44 49.58 54.71 49.78 52.96 49.91 51.22 49.99 
*) ....6!.58 48.65 59.83 49.02 58.11 49.34 56.38 49.59 o465 49.78 52.91 49.92 51.16 49.99 
99 61.47 48.67 59.77 49.04 58.05 49.35 6.33 49.60 54.59 49.79 52.85 49.92 51.10 49.99 
4 61.42 48.68 59.71 49.05 57.99 49.36 56.27 49.61 54.53 49.79 52.79 49.92 51.05 49.99 
6 : 61.36 48.69 59.65 49.06 57.94 49.37 56.21 49.61 54.47 49.80 52.73 49.93 50.99 49.99 
28 61.30 48.71 59.60 49.07 57.88 49.38 56.15 49.62 54.42 49.80 52.67 49.93 50.93 49.99 
30 61.25 48.72 659.54 49.08. 57.82 49.38 56.09 49.63 54.36 49.81 52.62 49.93 50.87 49.99 
) 61.19 48.73 59.48 49.09 57.76 49.39 56.04 49.63 54.30 49.81 52.56 49.93 50.81 49.99 
34 61.13 48.74 59.43 49.10 57.71 49.40 55.98 49.64 54.24 49.82 52.50 49.94 50.76 49.99 
36 61.08 48.76 69.37 49.11 57.65 49.41 55.92 49.65 54.18 49.82 52.44 49.94 50.70 50.00 
Shc cas 61.02 48.77 69.31 49.12 57.59 49.42 55.86 49.66 54.13 49.83 52.38 49.94 50.64 50.00 
46 ase 69.96 48.78 659.25 49.14 657.53 49.43 55.81 49.66 54.07 49.83 52.33 49.95 50.58 50.00 
42 60.91 48.80 59.20 49.15 57.48 49.44 55.75 49.67 54.01 49.84 52.27 49.95 50.52 50.00 
4 60.85 48.81 59.14 49.16 57.42 49.45 55.69 49.68 53.95 49.84 52.21 49.95 50.47 50.00 
46 60.79 48.82 59.08 49.17 57.36 49.46 55.63 49.68 53.89 49.85 52.15 49.95 50.41 50.00 
48 60.74 48.83 59.03 49.18 57.30 49.46 55.57 49.69 53.84 49.85 52.09 49.96 50.35 50.00 
50 60.68 48.85 58.97 49.19 57.25 49.47 55.52 49.69 53.78 49.86 52.04 49.96 50.29 50.00 
2 .....60.62 48.86 58.91 49.20 57.19 49.48 55.46 49.70 53.72 49.86 51.98 49.96 50.23 50.00 
54 .....60.57 48.87 68.85 49.21 67.13 49.49 55.40 49.71 53.66 49.87 51.92 49.96 50.17 50.00 
6 5... 60.51 48.88 58.80 49.22 57.07 49.50 55.34 49.71 53.60 49.87 51.86 49.97 50.12 50.00 
ee 60.45 48.90 58.74 49.23 57.02 49.51 55.28 49.72 53.55 49.87 51.80 49.97 50.06 50.00 
60 _,60.40 48.91 58.68 49.24 56.96 49.51 55.23 49.73 53.49 49.88 51.74 49.97 50.00 50.00 
r=0.75 ... 0.59 0.46 0.58 0.47 0.57 0.48 0.57 0.49 0.55 0.50 0.55 0.51 0.54 0.52 
C=100 ... 0.79 0.62 0.78 0.63 0.77 0.64 0.75 0.66 0.74 0.67 0.73 0.68 0.72 0.68 
(=125 ... 0.98 0.78 0.97 0.79 0.96 0.80 0.94 0.82 0.92 0.84 0.91 0.85 0.90 0.86 














The horsepower abscissas are added for con- 
venience in determining the power required to 
deliver a given flow to any height. Give each 
division of the hoNizontal scale a value of 5 ft. 
lift and compute the horsepower of all curves 
for 121 cu. ft. per sec. and 1 ft. lift as a matter 
of convenience. From (3) the horsepower of the 
frst curve starting from the 121 cu. ft. per sec. 
line is 
62.5 x 121 x1 
HP. =a - 13.75. 

550 

The horsepower of the second curve is of course 
twice that or 27.50 and so on with an increment 
of 13.75 HP. between curves. To facilitate use 
of the curves the scale of abscissas is raised to 
a point where one space represents 25 HP. This 
ff course, is where the first curve computed is 
0% spaces from zero. Any point on the scale 
shown gives the constant value of horsepower 
for the curve passing through that point. 

The efficiency curves at the top of the chart 
are applicable to any one of the abscissa scales, 
and have been derived by dividing each height 
by 0.9, 0.8, 0.7 and 0.6 to find the theoretical 
value at 90%, 80%, 70% and 60% efficiency, re- 
spectively. Thus to lift a given flow 60 ft. at 
100% is equivalent to 60/0.8 = 75 ft. at 80%. 
The horsepower needed is that of the curve pass- 
ing through the intersection 75 ft. and the given 
fow. This last process is accomplished with- 
ut computation by reading the abscissa (60 ft. 
for instance) on the 100% line and following the 
curves upward to the 80% line to find the de- 
sired value (75 ft. in this case). 

These curves can also be used for ditch effi- 
ciency; if it is desired to irrigate a piece of land 
toa depth of 12 ins. and the efficiency of the 
ditches delivering the water is 80%, enough 
water must be delivered to the ditch to cover 
the lands 12/0-8 = 15 ins. deep and calculations 
ff flow must be made on that basis. 

EXAMPLES SHOWING USE. 

EXAMPLE 1.—With a water right of 3 cu. ft. 
per sec. how much land can be irrigated 18 ins. 
deep in a season of 120 days? 


Solution: Find the intersection of the 12-day 
and 30-cu. ft. per sec. lines. Follow the curve 
that passes through this point (720 acre ft.) to its 
intersection with the 18-in. depth line. As it does 
not cross the 18-in. depth line follow it to the 
8-in. depth line and read 48 acres on the right- 
hand seale Answer, 480 acres. 

EXAMPLE 2.—Suppose an efficiency of 70% for 
hew ditches in Example 1, how many acres should 
Se put under the first year to insure 18 ins. of ir- 
tigation? 

Solution. Take any of the efficiency curves at 
the top © the chart as, for instance, the one 
Starting 60-ft. lift. Find the intersection of 
‘he $0-ft. .nd 48-aecre lines. A certain curve 
a though this point. From the 70% point 
on the sg; 


e efficiency curve drop a perpendicu- 


lar to the same curve and read 33.6 acres on the 
right hand scale. Transpose the 48 and 33.6 back 
to 480 and 336 acres. 

EXAMPLE 3.—How many cubic feet per second 
are required to irrigate 160 acres 3 ins. deep in 48 
hours? 

Solution: The horizontal line of 160 acres in- 
tersects the vertical line of 3-ins. depth at a point 
on the 40-acre ft. curve. Follow this curve until 
it intersects the 48-hr. vertical and read the an- 
swer 10.083 cu. ft. per sec. on the left-hand scale. 

EXAMPLE 4.—How many acres will 5 cu. ft. 
per sec. irrigate to a depth of 6 ins. in 30 days? 

Solution: The 50-cu. ft. per sec. horizontal in- 
tersects the 3-day vertical on the 300-acre ft. 
curve. This curve does not cross the 6-in. line so 
we follow it around to the 60-in. line and read 60 
acres on the right-hand scale; changing the deci- 
mal, the answer is 600 acres. 

Note.—(In the above we used the 50.417 cu. sec. 
ft. horizontal as 50 cu. sec. ft., an error of 0.833%, 
hence to obtain a correct answer we must divide 
600 by 1.00833; equals 595 acres. For ordinary pur- 
poses, however, the nearest even division will 
give sufficiently accurate answers.) 

EXAMPLE 5.—How long will it take to cover 
40 acres 8 ins. deep having a flow of 2 cu. ft. per 
sec? 

Solution: Find the intersection of 40 acres and 
8 ins. depth; follow the curve passing through 
this point to where it crosses the 2-cu. ft. per sec. 
line and read 10 days or 240 hrs. on the lower 
scale. 

EXAMPLE 6.—What theoretical horsepower is 
required to raise 6 cu. ft. per sec. of water to a 
height of 80 ft.? 

Solution: Find the intersection of the 6 cu. ft. 
per sec. and the 80-ft. lift lines. A curve passes 
through this point which followed around to the 
HP. scale is found to be 55-HP. By using the 
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60.5-cu. ft. per sec. line we have a better defined 
crossing with the 80-ft. vertical on the 550-HP. 
curve. 


EXAMPLE 7.—How many HP. would be re- 
quired in Example 6, assuming 80% efficiency? 
Solution: Follow the efficiency curve gt the top 
of the chart from 80 ft. lift; this curve 
80% efficiency at 100 ft. Reading down this ver- 
tical to its intersection with the 60.5-cu. ft. per 
sec. line we find that it will require 68.75 HP. 
EXAMPLE 8.—How many will be 
required in Example 6 at 60% 
Solution: Following the 
around to 60% 


crosses 


horsepower 

efficiency? 
same efficiency curve 
and projecting down to the 60.5- 


cu. ft. per sec. horizontal we find the intersection 
lies between the 90.75 and the 93.5-HP. curves, 
being about one-third the distance from the for- 


mer or 91.67 HP. 





>. 


Two Girder Diagrams. 


The two diagrams reproduced herewith will 
prove handy to. structural designers. Their 
construction is simple but they will save much 
time in computation. 

The diagram Fig. 1 gives the position of cen- 
ter of gravity of the flange of a plate-girder 


with cover-plates The diagram is 
atory. It can be extended to include 
of the more common angles 
with their appropriate sizes 
avoid confusion of the 
sheets could be used. 
ordinates give the 
gravity above the 
(negative) below 

A convenient deflection diagram 
Fig. 2. Any simply-supported steel beam, with 
either uniform or central load, when its depth 
and its extreme-fiber stress are known, can have 
its deflection determined from this diagram by a 
single multiplication. The values given on the 
diagram are for beams l-in. deep and with ex- 
treme-fiber stress 1,000 Ibs. per sq. in. To ob 
tain the’ deflection of any given beam, the value 
read from the chart is to be multiplied by the 
fiber stress in terms of thousands of pounds and 
divided by the depth of the beam in inches. 

Such a diagram as this might be constructed 
on the basis of load, but it is more simple when 
made on the basis of stress, and the deflection 
of a beam under full load is obtained, which or- 
dinarily is the quantity desired. 

These two diagrams were designed and drawn 
by Professor O. H. Basquin, Professor of Ap- 
plied Mechanics, Northwestern University, Evans- 
ton, Ill. 


self-explan- 
other sizes 
this way, 
of cover-plates; to 
curves, several separate 
It is to be noted that the 
distance of the center of 
back of angle, or the distance 
back of angle. 


used in 


is given in 
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Fig. 2. Deflection Chart for Steel Beams. 


The chart gives the deflection D, of a simple 
beam l-in. high, having an extreme-fiber stress 
of 1,000 lbs. per sq. in.; E = 29,000,000. 

The deflection of any other beam is 
‘ Stress 
Deflection = D, 





Depth’ 


the th oeene expressed in inches and the 


ae n 1,000-1 units. 
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Profiles of Railway Lines From the Atlantic 
Coast to the Great Lakes. 


(With two-page plate.) 

Some years ago we published a set of profiles 
of transcontinental railways, extending from the 
Atlantic Coast and points on the Great Lakes to 
the Pacific Coast.* In this issue we present a 
number of profiles of railways extending from 
the Atlantic Coast to the Great Lakes and their 
outlet, the St. Lawrence. The small scale on 
which these profiles are drawn compels the omis- 
sion of minor variations in grade, but the main 
characteristics of the lines are shown. Where 
rates of grades are marked on the profiles, the 
rates are the maximum in the location marked, 
and not the average for the entire rise; in many 
cases, of course, this maximum exists for only 
a short distance. Several groups of these profiles 
are of special interest in showing the compara- 
tive profiles of two or more lines between the 
same points. 

In making such comparisons, however, it must 
be understood that the profiles do not afford a 
basis for criticism as to the relative excellence 
of the work done by the locating engineers, since 
different lines may pass. through country of en- 
tirely different topographic characteristics. Even 
when located approximately in the same district, 
no direct criticism can be used on the profiles. 
One may be an old line built when low cost of 
construction was of much more importance than 


FIG. 1. 


low-grade operating conditions, while another 
may have been built at later date, when traffic 
was of such importance as to warrant high con- 
struction cost to obtain low grades. 

In the following notes we refer only to certain 
of the main characteristics, leaving the reader to 
study for himself the features of the several 
profiles. The railways of which profiles are given 
are shown on the map, Fig. 1. 


Canadian and New England Lines. 


In the first place, we have three pairs, of com- 
parative profiles in eastern Canada and the New 
England States: (1) two lines from the coast 
to Quebec; (2) two lines from the coast to Mon- 
treal, and (3) two lines from the coast to the 
Hudson River; both of these last are parts also 
of through routes between the coast and the 
Great Lakes, whose profiles are given in other 
cuts. 

The Intercolonis! Ry. (Fig. 2) extends from 
Halifax approximately along the coast line to 
Quebec and Montreal. The newer line of the 
Transcontinental Ry. (Fig. 3) forms in part a 
cross-country or chord line to the coast-line 
loop of the Intercolonial Ry. between Moncton 
and Quebec, and by thus crossing the ranges and 
the high land of the interior it reaches much 
higher elevations than the older line. The In- 
tercolonial Ry. practically touches sea level at 
different points, including Levis (opposite Que- 
bec), and has maximum grades of 1.1 to 1.3 per 


*Enginecring News, June 10, 1897, 
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cent. The Transcontinental Ry. keeps high above 
sea level, and its maximum grades are 1.1 per 
cent., with long grades of 0.4 per cent. against 
eastbound and 0.6 per cent. against westbound 
traffic. Near Quebec it maintains an elevation 
of approximately 150 ft. for crossing the St. 
Lawrence at the Quebec Bridge. The maximum 
elevation is 1,200 ft. A considerable part of the 
line is in wild and unsettled country, and water 
tanks or water stations are located at intervals 
of about 15 miles. It will be seen also that this 
line makes a saving of about 30 miles (or 4 per 
cent.) in distance, its length being 460 miles as 
compared with 490 miles between the same points 
on the other line. This new road is under con- 
Struction, but not yet in operation. It was lo- 
cated by the engineers of the Canadian Trans- 
continental Railway Commission. and will form 
the eastern connection of the Grand Trunk Pa- 
cific Ry. 

Fig. 4 shows the profile of the Grand Trunk 
Ry. line from Portland to Montreal, and Fig. 5 
shows that of the approximately parallel route 
ot the combined Boston & Maine and Central 
Vermont railways from Boston to Montreal. The 
former route (298 miles) has practically a con- 
tinuous ascent from the coast to the summit 
elevation of 1,350 ft., and then a continuous de- 
scent to the St. Lawrence. The latter route (334 
miles) has comparatively easy stretches at each 
end, while its middle or mountain section com- 
prises two main summits, one a little over and 


the other a little under the 1,000-ft. elevation, or 
considerably below the summit elevation of the 
Grand Trunk line. As a matter of interest we 
Aive the following list of elevations on the line 
of the Central Vermont Ry.: - 


Elevation above. 


Lake 
Champlain, Sea level, 
ft. ft. 


White River Junction 
Sharon 

Randolph 

Roxbury 

Montpelier 

Essex Junction 

St. Albans 

Swanton Junction 
Stanbridge 


Figs. 6 and 7 show the profiles of the Boston 
& Albany R. R. and the Fitchburg Division of 
the Boston & Maine R. R. (formerly the Fitch- 
burg R. R.) between Boston and the Hudson 
River. The former crosses the river at Albany 
(201 miles) and there connects with the New 
York Central R. R.; the latter crosses the river 
at Mechanicville (190 miles) and extends thence 
to the West Shore R. R. at Rotterdam Junction. 
The profiles of these western connections are 
shown separately. Each of the two lines has two 
distinct summits, but while the former has its 
maximum elevation on the western ridge (1,453 
ft.) the latter crosses this range at a low eleva- 
tion by piercing it with the Hoosac tunnel. On 
the other hand, the Boston & Albany R. R. has 
a much lower elevation for its crossing of the 
eastern ridge. 
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New York and Chicago 
Our illustrations show complet. 
routes between New York (in 
Jersey gateway) and Chicago, 
there are profiles of other lines ; 
alternative through routes betw: 
The four complete profiles (Fig: 
those of the New York Centra) 
M. 8. route), the Pennsylvania 
Wayne route), the Baltimore <« 
and the Erie R. R. There is als 
profile of the alternative line 
vania System from Pittsburg to « 


MAP .OF RAILWAY LINES WHOSE PROFILES ARE GIVEN ON FIGS. 3-8 OF THE ACCOMPANYING INSET SHEET. 


of the Pittsburg, Chicago, Cincinnati & St. Louls 
Ry. instead of the Pittsburg, Fort Wayne & Chi- 
cago Ry. shown in Fig. 8. The respective dis- 
tances by these several routes are as follows: 
Miles. 


N; Y. Central Lines (L. S. &. M. S. route).. 980 
N. Y, Central Lines (Mich. Cen. route)..... °° 
Penn. System (Ft. Wayne route)...... eos 
Penn. System a2 c., Cc. & St. L. route 
pert. & Ohio (from Jersey City) 

rie . 


The profile of the New York Central route (Fig 
8) is in marked contrast to the other three, 0W- 
ing to its avoidance of high summits and long 
steep grades; this is due to its location along the 
Hudson River and the shore of Lake Erie. The 
profile of the Pennsylvania R. R. proper, be- 
tween Jersey City and Pittsburgh (Fig. 9) shows 
something what may be done in improving origi- 
nal locations, the dotted line indicating the 
new low grade route for freight traffi:. The ne 
fille of the Baltimore & Ohio R. R., !ike that 
the Pennsylvania, shows a very hig! and steep 
peak (at the Alleghanies). The proviile of ” 
mountain or rough-country portion of the Erie 
R. R. is more broken than any of the others, 
and while it has no such high summits 4s the 
Pennsylvania and the B. & O., it 
broken country which the line trave'-’s- 

New York and Buffalo Livres. 

Profiles are given of five lines between oe 
York (including its. New Jersey &°'' way) = 
Buffalo. Two cf these are included _ the New 
York-Chicago profile of the New Yo! Central 


shows the 
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Erie R. R. (Fig. 11). The three & i 5 
others are given separately in 9 c = o> a * 3 = 
Figs. 13 to 15. The map, Fig. 1,200 S 3 a S © 2 E = di: e 
1, shows the relations of the 4g. £3 5 25 g ee a 
several routes to each other, 1,000 1g = 2 a = - 2 8 % 
and the distances by these five Es a oe. Ua oe ee 
routes are as follows: 800 |5@ =a ° te 
7 & 
Miles. 600’ 

N. Y. C. & Hudson River 

I i oak a ls naan Bois aa 439 | 
West Shore R. R. (N. Y. 40044 

Camtral BARGE 56 civics cee 449 | 
NE fs pn Sant ¥ teed ches kas 425 | 
Del, Lack. & Western R. 200 
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The two parallel profiles of 
the New York Central R. R. SUSanEE EEEAGEEDEEREEERGEED Eeenoeeeenee eee 
(Fig. 8) and the West Shore 450 400 350 300 250 


R. R. (Fig. 13) afford an Miles 
interesting example of de- FIG. 12. PENNSYLVANIA SYSTEM (P., C., C. & ST. 


velopments in railway affairs. The latter road 
was built during the ’80’s as a direct competitor 
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is concerned, by combining the two lines. In 
comparing the two profiles, therefore, it must be 
remembered that for operating purposes these 
two roads are used partly in combination. That 


numerous’ places, as local and temporary 
conditions may demand. Such places are 2000’ 
Schenectady, Rotterdam, Utica, DeWitt, Syra- 

cuse Junction, Lyons, Fairport, Churchville and 1,800 
Buffalo. For example, a heavy freight train pull- 

ing out of Buffalo over the West Shore R. R. 600° 
proceeds eastward on this line until it reaches 
Syracuse; from Syracuse to Utica it passes over 
the main line of the New York Centrai R. R. 1,200° 
and from Utica to Albany (or West Shore R. R. 

station at Ravena) it goes by either this main 1,000" 
line or the West Shore R. R. as traffic conditions g 
may dictate. In the same way, westbound trains 800 
are sometimes run over one division and some- , 
times the other, so that in actual operation the — 
trains‘almost always follow a combined profile 400° 
rather than either one of the two separate pro- 

files of Figs. 8 and 13. 200 


In striking contrast with these two profiles 
(Figs. 8 and 13) are those of the Delaware, 
Lackawanna & Western R. R. and the Lehigh 
Valley R. R. (Figs. 14 and 15), which attain 400 350 300 250 
much higher elevations and have much more 
accentuated profiles. Each profile shows four 
main summits; the profile of the D. L. 
& W. R. R., however, is the more 
irregular of the two. The profile of the Erie 
R. R. line to Buffalo (Fig. 11) revresents a 
line of intermediate character. While it is ,600’- 
more broken and has higher summits than 
either of the New York Central lines (Figs. 8 1,400’ 
and 13), it is very much more favorable to - 
traffic than either the Lehigh Valley or the 
Lackawanna (Figs. 14 and 15). An inspec- 
tion of the map will show that the location 
represents an intermediate between the two 
river and plateau locations and the two 
cross-mountain locations. The total differ- 
ence in elevation of terminal points on all 
the lines is about 600 ft., while the summit 
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. oon o 
2 ce 5 = 8 = 
of the old established New York Central, parallel- oo ee 8 t 6 ¥ = “3 = 
= o 
ing it as closely as pdssible, but with a line hav- °°73 ) gr,®d oe oe SR es 5 ae 
ing less favorable operating conditions. In course 600° & > 5 c g 5 eon > 32 " 
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lized to relieve the heavy traffic of its main line. yy 2 2 3 
The unfavorable operating conditions are now 200° = g 
largely avoided, at least as far as through traffic F va 
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is to say, trains pass to and from the West FIG. 13. NEW YORK CENTRAL LINES (WEST SHORE R. R.); WEEHAWKEN TO 8 
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the two difficult profiles. 





Buffalo and Chicago Lines. 







others are those of the New York, Chicago & St. 
Louis Ry. (Fig. 16) and the Michigan Central rie, as may be seen by the map, while the third 
Ry. (Fig. 11). The two first lines are closely line runs north of the lake, through Canada, and 


parallel, especially along the south shore of Lake Michigan. The sharp depression of this line at 










Profiles are given of three lines between 400 wi i 300 250 200 150 100 50 
Buffalo and Chicago. That of the Lake Shore Miles 
& Mich. Southern Ry. is included in Fig. 8. The ; FIG. 15. LEHIGH VALLEY R. R.; JERSEY CITY TO BUFFALO. 


the Detroit river-tunnel is-met by th 
tric locomotives. having sufficient p 
standard trains over the heavy gre 


FIG. 14. DELAWARE, LACKAWANNA & WESTERN R. R.; HOBOKEN TO BUFFALO. ~ 
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The recent terrible explosion 
in the Cross Mountain coal 
mine at Briceville, Tenn., is 
another fearful object lesson 
of the dangers of coal dust. 
The dust conditions in the 
mine are described as follows in a staff article 


n the Dec. 16 issue of the “Mining and Engi- 
neering World’: 


Dust 
Explosions in 


Coal Mines. 


The mine was known as a dry and extremely 
dusty mine. Not a drop of water is found in the 
mine workings or rooms driven off from the 27 
cross entries. The entries are driven at 500-ft. 
intervals. The coal dust accumulated in the main 
and cross entries was so thick that one’s feet 
stirred up a vast cloud when walking through it. 
The experienced miners recognized the grave dan- 
ger and many of them quit work at this mine 
some months ago and sought employment else- 
where because the dust was allowed to accumu- 


late; no attention was given to either wetting it 
down frequently or to cleaning it up for removal 
from the mine except in a few isolated and un- 
important cases at infrequent intervals through- 
ut the mine. These men knew the danger and 
expected an explosion at any time. 


The fact that coal dust in a mine can cause a 


Sastrous explosion has been well known to ex- 
perienced mining engineers for more than a 
uarter of a century. The experimental and 
demonstration work by the Bureau of Mines in 
the past two years has surely impressed this 
fact on the mining fraternity generally. Not 
only has it been demonstrated that coal dust in 
4 mine—or in any other confined space—is a 
Source of danger, but a great deal has been done 
in the development of methods to reduce this 
danger, such as moistening the dust with water 
sprays or steam, sprinkling it with deliquescent 
salts, mixing it with stone dust to reduce the 
*xplosibility, and removal with vacuum sweep- 
a The latter method is favored by “Coal 
Age,” which says in a recent issue: 

Experiments, 
quite success 
by those wt 
to me 





s, especially with steam, have been 
‘ul in the face of active opposition 
» believed humidifying was injurious 
tyr and weakening to reof. However, it is in 
™ ie moval of the dust that radical changes are 
eee wan on this plan present thought 
ente ec 

Lease ps _no one is ready to affirm that a dust 
coal sna an be devised to remove all dust from 
result nony.. ve crevices in the gob make such a 
howe well-)'¢h impossible. Several machines, 
ver, are now in use and@ have been weccessful 
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At first, the chief difficulty with vacuum clean- 
ers in mines was that the area to be cleaned had 
to present a smooth surface to the suction tubes. 
This would have made it necessary to dress the 
entry or roadway with concrete, which practice, 
aside from its cost, was impossible in most mines 
due to the movement of the strata and destruc- 
tive effect of pressure. 

One of the first practical cleaners to be used in 
mines was fitted with five suction tubes and in 
operation could clean 50 running yards of a large 
roadway in eight hours. Five men were required 
to operate the machine, and the cost was 12 cts. 
per running yard (English labor was used). The 
inital cost of such a dust collector was $720. 

In those mines where this type of machine is 
used, after the dust has been removed from the 
surface, the gallery is painted with whitewash 
delivered by compressed air; the result is a clean 
entry and a well-lighted shaft bottom. 

Recently, one improved collector has proved its 
ability to remove dust from uneven surfaces such 
as are presented in the average mine roadway. 
Air jets raise the dust from the roof and sides, 
and suction’ withdraws the dust-laden air. Either 
compressed air or electricity can be used as the 
source of energy. 


—_——- . 
Notwithstanding the _ rapid 
Another Case growth in favor of rein- 


forced concrete as a material 
for factory buildings, a great 
many factories of “slow- 
burning” construction with 
wooden columns and beams are still being erect- 
ed. The use of wood in construction has in fact 
been rather stimulated during the past two or 
three years, by some reduction in market prices 
of lumber. Those who have to do with the actual 
work of construction, however, are aware that 
the quality of lumber obtainable today is not at 
all the equal of what was obtainable fifteen or 
twenty years ago. The engineer or the archi- 
tect may write ever so strict a specification for 
the timber to be used in columns and beams, but 
he has to accept what can actually be obtained 
under the commercial conditions of the market. 

We publish in this issue the result of experi- 
ence in a Canadian cotton mill of slow-burning 
construction where serious deterioration from dry 
rot occurred within four years of the mill’s com- 
pletion. Investigation showed that the beams 
attacked by dry rot were in almost every case 
not long-leafed Georgia pine at all, as specified 
by the architect in the original construction, 
but Cuban or loblolly pine. 

Such occurrences as this bring definitely home 
to the engineer that the long-predicted exhaus- 
tion of the timber supply is no longer in the 
future but in the present. 

Timber is still obtainable in the market, but 
it is of a quality very different from that which 
was formerly available, and is too often lacking 
in reliability. 


of Dry Rot in a 
Slow-Burning 
Factory Building. 


oo 


For something over a dozen 
years Mr. R. T. Crane, of 
Chicago, has been throwing 
stones at the institutions of 
higher education in _ this 
country. Most of his mis- 
siles have been aimed at the colleges, but in a 
pamphlet recently issued he discharges a broad- 
side against the technical schools. 

Mr. Crane says that as this country “was im- 
mensely successful before technical schools were 
established,” and as the boys who graduate from 
these schools have to have a large amount of 
practical training before they can render valu- 
able service, therefore the education they obtain 
in the schools is worth little or nothing. In Mr. 
Crane’s opinion, “the graduates of the technical 
schools are doing little or nothing to contribute 
to the real prosperity of the country,” which is 
pretty rough on the engineering profession, 
since a large proportion of the engineers now in 
active life, in all branches of the profession, are 
technical school graduates. 

It is a pity Mr. Crane is not a better informed 
and more careful critic, for many of the things he 
says have enough truth in them to be worth 
attention by engineers and engineering educators. 


Mr. R. T. Crane 
on the Fatility 
of Technical 

Schools. 
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It is undoubtedly true that many youths take 
up the study of engineering with a most ex- 
aggerated idea of the prospects and profits that 


await them if they attain even a reasonable de 


gree of proficiency in the profession. It is prob 
ably true that the average technical graduate 
is over-supplied with theory and none too cer- 
tain how to apply theory to practice. It is 
probably true that a too large percentage of 
students in the engineering schools are spend- 


ing their time to no good purpose and would be 
receiving a really better education and prepara- 
tion for their life work under the discipline and 
hard work of a well-organized shop or office 
But it is 


one thing to criticise the technical 
schools and quite another to accept Mr. Crane's 
statement that all higher education is a hum 
bug. The imbecility of his ideas—we are only 
attempting to match Mr. Crane’s language with 


something equally strong—is illustrated when he 
lays down his own ideal scheme for the educa 


tion of engineers We quote as follows 
The common sense way to make electrical e1 

gineers is as follows Select, with the greatest 
care, boys about 16 or 17 years of age for ma 
chine shop apprentices. Watch over them cars 
fully, in the first instance to see that they ar: 
what the employers are seeking as material for 
good machinists. If the foremen who keep clos: 
eye on the boys discover that some of them hav: 
unusual ability, let such be put in the line of 
direct training for electrical engineering Such 
boys, after having two years of training in the 
machine shop (say one year at bench work and 
a year at tool work), shifting around consider- 
ably, would get the knowledge of that part of 
the work which is required to make of them 
good electrical engineers Then iet them spend 


six months in the testing department, six months 
drafting, a year in the erecting department and 
a year in the operating department. 

While 


working in this Way they are sur 
rounded constantly by an electrical atmosphere 
and will absorb, through observation and asso 
ciation, nine-tenths of all the knowledge they 
will need to have regarding electricity. and all 
this will have a splendid influence over them 
The grandeur of the work is particularly inspir 
ing, and the absorbing of al) this information 
takes none of their time, as it is done uncon- 
sciously. 


During this period the boys could attend night 
school as much as is necessary and be furnished 


books on the science of different lines of elec- 
trical apparatus, books containing only such 
things as the best practical men know to be 
essential. If necessary, lectures could be given 
advantageously by the company’s own engineers 
who know decidedly better what these boys re- 
quire than any school teacher could possibly 
know. 

This would make five years in all, and then 


you would have 
years of age, 
engineer. 


a young man who, at 21 or 22 
would be a fairly good electrical 
Such a man is likely to make his 
mark and certainly should be of considerable 
value to any one requiring his services. Be- 
sides this, he would have been earning his living 
all this time. 

The comment on Mr. Crane’s proposed 
plan is, to say that it is, in substance, actually 
in operation. That is to say, machine shop ap- 
prentices by the hundreds have the opportunity 
to gain an education in exactly this way. If a 
boy has the necessary mental ability, the am- 
bition and perseverance and the physica! stamina 
to work days and study nights, he might go 
through: such a course as Mr. Crane prescribes 
and at the end be a more valuable employee than 
the boy of equal ability and industry just gradu- 
ated from an engineering school. But how few 
are the boys who are either able or willing to go 
through such a course? 

And how deficient must be such a boy’s 
grounding in the foundation principles of engi- 
neering compared with a boy who has worked 
hard four years on physics, chemistry, mechanics, 
hydraulics and their application to the solution 
of engineering problems? 

Mr. Crane is simply densely ignorant of the 
breadth and range of technica] information and 
ability which are demanded of the engineer to- 
day. He is densely ignorant of the fact that 
Germany is to-day far outstripping us in me- 
chanical engineering and the manufacturing in- 


best 
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dustries dependent upon it, because German 
manufacturers, who are generally themselves 
educated in technical schools, are utilizing the 


theoretical studies and the ability of their engi- 
neering school graduates. 





A Proposed Law to Prevent Collusion and 
Graft in the Letting of Public Contracts. 


At a recent meeting of the American Society 
of Engineering Contractors a paper was read 
by Major C. E. Gillette, of Philadelphia, out- 
lining proposed changes in existing legislation 
governing the letting of contracts for public 
work. This is a subject of perennial interest and 
importance to both engineers and contractors, and 
Major Gillette’s suggestions are especially worthy 
of consideration, by reason of his experience in 
unearthing frauds in public contract work. 

Space does not permit us to print Major Gil- 
lette’s paper, in which he explained in detail the 
reasons which had caused the framing of the 
various restrictions which he proposed, nor the 
discussion which followed it. We print below, 
therefore, only the principles which he suggests 
should be embodied in every law covering the 
letting of public contracts: 


(1) All expenditures of public money for sup- 
plies and construction work in amounts of $100 
or more shall be by formal written contracts. 
Purchases of less than $100 may be by written 
proposal and written agreement duly filed. 

(2) No bid shall be asked until an actual 
appropriation of_ funds has been made for the 
work or supplies, and before bids are asked for 
publie contracts, official itemized estimates of the 
cost of the proposed work shall be made and 
permanently filed in the office of the public official 
who invites the bids. 

(3) All public contracts involving an estimated 
cost of $5,000 or more shall be advertised in three 
local papers having the largest sworn circulation, 
and in at least one trade journal of suitable type, 
sufficiently far in advance of the opening of bids 
to give the most distant bidder in the State a 
reasonable opportunity to see the notice in time 
to submit a bid after due investigation. 

Contracts for less than $5,000 shall be so ad- 
vertised that every bidder residing in the muni- 
cipality (or county) in which the supplies are to 
be delivered or work done shall have a reasonable 
chance to see the advertisement or receive the 
notice in time to submit a proper bid, and every 
official charged with the duty of purchasing sup- 
plies or making contracts must keep in his office 
lists of all dealers or bidders who request their 
names to be put upon such lists whenever such 
work and materials as they specify shall be 
desired by the official, and notice sent them in 
ample time to submit bids. 

Purchases and contracts involving less than $100 
may in emergencies be made by telephone, pro- 
vided at least three bids be obtained, and the bids 
and prices be scheduled for public inspection, all 
the bids and the acceptances to be confirmed in 
writing. 

In case of contracts for yearly supplies to be 
delivered as needed, purchases shall be by single 
items. The lowest bidder for each item shall be 
given the contract for that item, provided that if 
any bidder does not thereby secure items for 
which the estimate for the year in question or the 
actual use for the preceding year shall amount to 
at least $100, such items may be awarded to the 
bidder who bid the next lowest for each item. 

(4) Specifications for public contracts shall in 
all cases comply with the following requirements: 

(a) They shall be clear, definite and complete, 
expressed with words used in their dictionary 
meaning and showing exactly what is required in 
the literal use of the words, which literal meaning 
must be used in carrying out the contract. If in 
any case questions arise in the execution of the 
contract that cannot be clearly answered by the 
specifications, the matter shall be adjusted by ar- 
bitration in which the contractor shall select one 
arbiter, the official the second, and they two shall 
choose a third. Provided, the contractor or any 
citizen or corporation doing business in the State 
shall have the right to take the matter into the 
proper court. 

The advertisement, instructions to bidders, spec- 
ifications and contract form must together cover 
all necessary information to bidders. They must 
be concise. Unnecessary verbiage and repetitions 
must be omitted. Everything must be said once, 
clearly, and once only. 

(b) They shail be itemized in full detail, the 
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unit of every kind of material entering into the 
structure appearing in the schedule of prices bid. 

(c) No responsibility for contingencies shail be 
specifically put upon the contractor. 

(dad) The specifications shall be so worded and 
all arrangements and management concerning the 
bidding shall be such that all bidders shall be 
bidding upon fair terms for exactly the same 
structure or the same result, and upon terms of 
exact equality as to advantages or disadvantages 
in so far as the official calling for bids can control 
or embody in the bid or award. 

(e) The terms “discretion of the engineer,” 
“judgment of the engineer” or their equivalents 
shall not appear in any specification or contract 
as calling for their exercise after the opening of 
bids, unless they be accompanied by full explana- 
tion in the specifications showing exactly how 
they will be exercised in the case of any of the 
various contingencies with reference to which 
they are used shall occur. 

(f) No requirement shall appear in the speci- 
fications that have a tendency to discourage bid- 
ding unless such requirement is manifestly es- 
sential to the work or to the public interest. 

(g) There shall be no requirement in the 
specifications or in the management of the bidding 
that shall require any citizen to disclose the fact 
that he contemplates bidding or is interested in a 
coming bidding. 

(h) Specifications must be so arranged that in 
comparing bids only one thing is to be taken into 
consideration, the total cost of the work. 

(i) The specifications and drawings must all be 
ready for distribution and freely distributed as 
soon as the advertisement appears. No charge in 
excess of actual cost shall be demanded for any 
specifications or drawings accompanying them. 
They must be sold or furnished free to any one 
who asks for them without requiring any informa- 
tion from the party asking for them, and they 
must be returnable at cost after the opening. 

(j) No specification shall require the contractor 
to follow the specifications and at the same time 
be responsible for accomplishing certain results, 
or to guarantee the endurance of the work, or to 
be responsible for the repairs for any time after 
the completion of the work according to the speci- 
fications. 

(k) Specifications or insttuctions to bidders 
must suggest that every bid should be enclosed in 
two envelopes, the inner sealed with wax and the 
outer not showing that a bid is enclosed. 

(1) The official estimate shall be printed in the 
specifications with the information that no award 
shall be made for an amount greater than the 
total of the estimates and no supplemental con- 
tract increasing the work beyond that limit will 
be legal. Also that no bid will be accepted in 
which the price bid on any article is more than 
10% greater than the estimate, and that if in the 
execution of the contract it be necessary to in- 
erease the amount of any item more than 10% 
beyond the estimate, the price of such increase 
shall be determined by arbitration subject to court 
action, as specified in Sub. Par. (a) above. 

(5) Every citizen and every corporation doing 
business in the State shall have the full right to 
bid on any public contract and have the bid 
accepted if it is the lowest. i 

(6) Bids shall be opened in public. All bids 
received must be kept and opened. Bids with 
erasures or changes in figures that affect the cost 
of the work must be thrown out. The public 
shall have the right to inspect the bids at the 
opening. 

(7) Whenever bids are advertised for, they 
must be opened at the time mentioned, and an 
award must be made to the lowest bidder. Other- 
wise, the lowest bidder shall have a legal claim 
for damages equal to the profits had the contract 
been executed. 

(8) Any citizen of the State and any corpora- 
tion doing business in the State shall have the 
right of injunction in the proper court to require 
compliance with this law, and such citizen or 
corporation shall have the further right to appear 
as a party in interest in any suit or adjudication 
between the contractor and the city official when- 
ever the matter of public contract comes before 
the court. 

(9) In the execution of all contracts, inspectors 
duly appointed according to law by the public 
official shall have full power to see that the 
specifications are literally carried out and the 
completion of the work or the delivery of the 
goods shall be followed by the proper certificate 
of the inspector that the work and materials have 

been in accordance with the specifications. This 
shall relieve the contractor of all further respon- 
sibility. 


We believe that in general the principles sug- 
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gested by Major Gillette will m..; 
proval of engineers. Perhaps ther. 
dissent from Clause 7, making ae 
award to the lowest bidder or 
large majority of engineers ar: os 
that such a restriction is one of th. : 
why public work is often mor 
less satisfactory than work carri. 
vate concern. 

It is the general experience 0; 
no specification and no amount 
can get first-class work from a { 
tractor. Admittedly, the characte, 
to be done makes a vast differ 
is a simple matter of excavation 
about the worst that can hap). 
the work to an incompetent co; 
he will fail and involve the work 
and consequent delay, which ma, - 
If the work, however, is of a co) ted char 
acter, such as the erection of 


bridge, the production of a machin, aaa 
putting down of a hazardous fi): n. it | 
impossible to secure good work fr n incom. 
petent contractor, and laws compelling ¢ 
award to the lowest bidder have { 1iS Teasor 
often proved injurious to the public welfare _ 

We must express our disagreement, also. with 
Major Gillette in his insistence that th; engi- 
neer should have no discretion whatever with 
regard to the carrying out of the contract. we 


are few classes of work where on 
engineer with sufficient knowledge ibility + 
fulfil the counsel of perfection as respects th 
drafting of specifications which Major Gillet, 
thinks should be required by law 


n find ar 


Further than this, we do not believe that , 
law embodying the principles suggested abov 
nor any law that could be drafted, could ayail t 


prevent fraud and loss to the public if the ¢ 
gineer in charge is incompetent or dishonest 

Nevertheless, most of the things which Major 
Gillette suggests might well be embodied in law 
While it is true that no law can make men 
honest who would wilfully be otherwise, it can 
establish a standard of practice which is a use- 
ful guide to those who wish to follow a correct 
course. 

It is undoubtedly true that laws governing 
the letting of public works throughout the United 
States are full of all manner of absurd and un- 
just requirements, injurious both to honest cor 
tractors and to the public. 

Major Gillette’s suggestions are in any event 
a useful guide to engineers in drafting specifica- 
tions and contracts and are well worth putting 
on record for that reason alone 





Engineers as Members of Public Service 


Commissions. 
We noted recently the action 
Brooklyn Engineers’ Club, urging the appoint- 
ment by Governor Dix, of an engineer on th 


taken by 


Public Service Commission of New York Cit 
to fill a vacancy which will occur on February | 
when Commissioner McCarroll’s term of ofc 
ends. Another organization, the Technical 


League, of New York City, has since added its 
voice to the resolution of the Brooklyn Eng-neers 
“The “Evening Post” of New York City inter 
viewed some of the members of the New York 
Public Service Commission regarding this recom 
mendation of the Brooklyn Engineers’ Club, and 
in its issue of December 14, quotes two 0 
members of the Commission as folows 


f the 


“What the city wants on this board is one 
common sense,” said Commissioner Cram © 
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—— 
than to bro them. As a matter of fact, where 
me ts aining obtained is of little moment; what 
seats iat 1d outlook and understanding and 
aie Eustis agreed with him. “No, we 
Re want engineer on the Board,” said he. 


»sulting engineer already, and why 

another on the Board? It would 
iction. I think that no matter how 
u appointed, an engineer would be 


we have 
should we 

nly lead t 
good a mal 
in objecuio! 


f what Commissioner Cram says 


With m 

ve, the can be no disagreement. A man 
hould not appointed on such a body as a 
Public Ser’ Commission because he is an en- 


ause he is a lawyer, or because he 
r for any other reason except that 
ecause he nas the ability to fill the position 
ind perform the duties in a satisfactory manner. 
Most emph ally does such work as that on the 
Public Ser’ Commission demand men with a 
road outlook, as Commissioner Cram says. And 
t is eminently true that the average man in any 
ecupation, or even the exceptional man, be he 
engineer, doctor, lawyer, clergyman, grocer, 
farmer or banker, devotes necessarily so much of 
nis time to detail work that he lacks that broad 
utlook which is admittedly an essential feature 
to a man’s highest usefulness. It may freely be 
idmitted therefore, that engineers competent to 
fill a position like that on the Public Service 
Commission, are rare, just as bankers, or lawyers, 
r farmers, who are competent for such a position, 
are rare. 

It may be admitted also that an engineer to be 
ompetent for such a position, must be one who 
has had experience in dealing with large prob- 
ems, where he has gained the necessary breadth 
ff view. That such men are to be found in the 
engineering profession, whose knowledge of detail 
has not prevented them from gaining a broad 
itlook, we fully believe. While it is admittedly 
true that close attention to detail, which pre- 
vents a man from studying and dealing with 
large problems, does have a narrowing effect, it 
s also true that knowledge of detail and ability 
to judge concerning it is a very necessary part 
if the equipment of the man who has important 
decisions to make. 

There are many questions which come before 
such bodies as a Public Service Commission 
where the decision may turn on a matter of small 
detail in construction, operation, or maintenance. 
Of course the Commission may properly ask ad- 
vice of its engineers on such matters of detail, 
jut it would be of great advantage if they could 
judge for themselves of the breadth and accu- 
racy of their engineer’s report. 

The questions raised by the Brooklyn Engi- 
neers’ Club recommendation, however, and by 
Commissioner Cram’s comment upon it, are much 
roader than the mere question of appointment 
to the vacaney on the Public Service Commis- 
sion, Is the public not losing greatly through 
ts failure to be guided by the opinions of able 
eng.neers on the larger economic problems which 
the country has to meet. A very large part of 
the public questions of the day are really ques- 
uons of engineering. Without the _ technical 
knowledge of the engineer, there is risk all the 
Ume of unwise decisions. Public funds are be- 
ng expended in directions where a profitable re- 
‘urn cannot be expected, because public officials 
ack knowledge which engineers possess. In 
other directions enterprises are lying dormant 
and neglected, which, if properly prosecuted would 
result in great public benefit. As has often been 
‘et forth in these columns—the public greatly 
needs the advice of the best experts in a thou- 
sand different fields of industry, and it can well 


gineer, or 


sa doctor 


ae to pay almost any price for such expert 
advice 

We do not have to argue merely on the ground 
of what the engineer might do if he had the op- 
portunity. Engineers have served with distinc- 
“on on many public bodies, dealing with the 
—e questions, and have contributed toward 
aati ice and opinions that others could 
ot have given. The country to-day owes ‘an 
y mous “cbt to the engineering profession for 
ae that has been done during the past three- 

ters 


the century in the development and 
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up-building of industry, commerce, and munici- 
pal life. Our best managed railway and indus 
trial corporations give the engineer a large place, 
not only in the technical work of his profession, 
but in administrative positions. 

No one will claim that an engineer, merely be- 
cause he is an engineer, is fitted necessarily to 
occupy ‘executive or judicial positions. That 
would be absurd; but it is equally absurd and 
contrary to all experience to declare that an en- 
gineer is unfitted for such responsibilities by 
reason of his professional ability and experience. 





LETTERS TO THE EDITOR. 


The Quebec Bridge Letting; a Defence of Con- 


tractors’ Guarantees. 

Sir: In your issue of November 16, 1911, Mr. 
Gustav Lindenthal regrets the parsimony of en- 
gineering fees at.the first Quebec letting and alsc 
criticizes the method of conducting the second 
letting. He believes that had Mr. Cooper received 
a larger fee he could have checked the con- 
tractor’s design and thus have avoided the first 
failure. 

A letting conducted as was the second, on the 
engineers’ detailed plan, however lavish the fee, 
has no satisfactory provision for such checking 
unless it can be placed on the contractor. The 
contractor’s engineers, being ordinarily more ex- 
pert specialists than the consulting engineer, 
would provide a more satisfactory check even 
than an independent engineer. But the only way 
the contractor can be compelled to check is by 
requiring him to guarantee the structure as to de- 
sign as well as workmanship and materials. Mr. 
Lindenthal is therefore inconsistent when he be- 
moans the lack of engineering fees at the first 
letting which resulted in collapse by failure to 
check the contractor’s plans, and at the same 
time criticizes the increased cost that resulted 
from a guarantee by the contractor on the engi- 
neér’s plans at the second letting. 

Mr. Lindenthal says: 


The old bridge fell down; it was the fault of 
the engineers. Engineers are irresponsible; they 
have no wealth. They cannot respond in dam- 
ages, but the contractor can, so if he is anxious 
enough for the contract and the profit from it, 
put the whole thing on him. What a conception 
of professional duty, honor and dignity for en- 
gineers! 

It is quite true that the contractor has and 
should have the sole resposibility for the erection 
of the structure, as the erection, once its method 
is decided upon and approved by the engineer, 
depends largely on the management and organ- 
ization of his own forces and appliances. But 
this responsibility is sharply distinguished from 
that for the design and for the strength and 
safety of the bridge and for its erectability. This 
should be wholly the responsibility of the engi- 
me, SS. & 

Engineers who draft such _ specifications or 
countenance them, make the engineering profes- 
sion ridiculous, and lay it open to the reproach, 
not infrequently heard in the press and from pub- 
lic men, that they lack in executive and admin- 
istrative ability. 


The Canadian Government was endeavoring to 
erect a bridge, which was not primarily an effort 
to elevate the honor and dignity of engineers. 
The latter is incidental to the former. When the 
old bridge collapsed much honor and dignity of 
engineers went with it, but that did not mate- 
rially help the Canadian Government. That a 
lesson was drawn from that failure is shown by 
the fact that at the second letting the contractor 
was made responsible and no further chances 
were taken on the honor and dignity of engi- 
neers. 

If engineers cannot guarantee their work with 
something more material than honor and dignity, 
they should place the responsibility on the con- 


tractor, who need not bid if he does not wish to ~ 


assume the burden. Why should the innocent 
purchaser, whom both engineer and contractor 
are andeavoring to serve, be compelled to pocket 
a loss for which only the latter are at fault? The 
contractor, who can be held legally responsible, 


. is anxious to shift it to the engineer who cannot 


be held but who is willing to trust to “profes- 
sional duty, honor and dignity.” That engineer is 
lacking in administrative ability who neglects such 
safeguards in his specifications. 

The responsibility for design and erection can 
not be sharply distinguished, and nothing is much 
more difficult than to determine whether faulty 
workmanship or faulty design is responsible for 
a collapsed structure. Therefore, combine the 
two, lessening the danger of defective work due 
to lax inspection, and allowing the contractor to 
share in some slight degree of honor and dignity, 
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bearing in mind that the purchaser's 
should be held paramount to all others 

Mr. Lindenthal may have written an excellent 
article, but it can hardly be given full credit fo: 
sincerity throughout because of his biased posi 
tion. Under such conditions it would seem wiser 
to refrain from criticism, your editorial to the 
contrary notwithstanding 


interests 


Very truly yours, 


Daniel BK. Luten 


Indianapolis, Dee. 14, 1911 
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On the Need of Biographies of Engineers. 


Sir: The editorial in your issue of Nov. 23, 
under the title of “The Need of Engineering Ref 
erence Libraries,” suggests an idea in regard to 


biographies of engineers, of which the writer has 
found a surprising scarcity. 
It seems that most biographies are written by 


men of literary tendencies, who prefer to record 
the lives of those with whom they ire fa 
miliar, or with whom they have been more or 
less closely associated The result is that the 


majority of the biographical works treat of liter 
ary or scientific men, leaving the memory of the 


engineer, who has spent the best years of his 


life in building up the country and raising the 
standard of his profession, to the brief obituary 
notices of the current periodicals, or to the con- 


densed memoirs or resolutions of respect of some 
organization of which he was a member 

There can be no question of the benefit to be 
derived, by young engineers especially, from the 
study of the lives of the leading men of their 
profession; and by the cultivation of those char- 
acteristics which have enabled men to rise to the 
top of their profession. It is also evident that 
the most valuable biography can be produced by 
an associate who is familiar with the life and 
work of his subject from both a personal and 
professional standpoint. 

There are doubtless many engineers who would 
be glad to record the lives of their friends and 
associates; and it seems that an opportunity is 
here presented for the national engineering so- 
cieties to do a great work for the profession. It 
is due the members of these organizations to have 
their activities and accomplishments recorded. It 
a committee were appointed to arrange for the 
preparation of biographies of the deceased mem- 
bers, substantially all the leading engineers of 
the country would be included, and the profes- 
sion generally would be greatly benefited 

T. M. Pittman, Jr 

Fulton, Ky., Dec. 4, 1911 





Structural Steel Stack at Garfield, Utah, Blown 
Down. 


Sir: I note with interest a description of a 
structural and corrugated steel stack published 
in the News of Dec. 7, 1911, p. 683. It may inter 
est your readers to know that this stack was 
blown down in a high wind on Nov. 10, 1911, hav- 
ing been in service just about a year 

The disaster is attributed primarily to the fail- 
ure of the guy cables on one corner. The guys 
were %-in. galvanized steel strand instead of %- 
in. as shown in the article, and were secured at 
the ends by passing the end about a thimble 
doubling back and fastening the loose end to the 
standing part by mreans of ordinary cable clamps 
of a U-bolt pattern. The high wind stressed th 
cables to such a point that these loose ends pulled 
through the clamps at the lower or ground con- 
nection. 

I might add that there were but three sets of 
cables in service, the second set from the bottom 
having never been erected. 

This stack will be replaced at once with one 
of similar design, but with heavier corner angles 
and having a more thorough system of guys. 

Yours very truly, Cc. W. Wilson, 
Chief Engineer, Garfield Smelting Co 
Garfield, Utah, Dec. 12, 1911. 


—______¢@- 


Why Reinforced-Concrete Buildings Fail. 


Sir: In your issue of October 26, 1911, p. 49%, 
the writer notes an article on, “Why Reinforced 
Concrete Buildings Fail,” by Mr. Ernest MecCul- 
lough, which deserves some comment from the 
standpoint of the successful concrete 
structor. 

In the majority of buildings where failures 
have occurred there has generally been used 
sufficient material, both of steel and concrete 
to make a good job if it had been intelligently 
placed, and on the basis of this observation the 
writer is inclined to conclude that the majority 


con- 
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of failures are due to 
methods of design by 
engineers. 

The failure of the Quebec Bridge was, as the 


the ignorance of proper 
those calling themselves 


writer looks at it, not brought about because 
the material used was insufficient to make a 
job that would stand up, but because it was 


improperly distributed; first, through the in- 
strumentality of a faulty specification, and sec- 
ond by an improper make-up of the compres- 
sion members in which the experiment was tried 
of placing nearly all of the metal in the webs 
and almost none at ali in the flanges. The Com- 
mission to whom was entrusted the preparation 
of the plans for the proposed new bridge fol- 
lowed this latter faulty method of distribution 
of: metal to a considerable extent, and, as the 
writer views it, failed to get much better results 
with expensive nickel steel than should have been 
obtained with a more rational make-up of sec- 
tion- with the same grade of metal as used in 
the Forth Bridge. By this statement the writer 
does not wish to be misunderstood as advocat- 
ing the expensive round column, but’to advocate 
in the make-up in a box section the same propor- 
tion of flange and web as that which we adopt 
in the ordinary rolled channel and concerning 
which we have adequate test data. 

Mr. McCullough refers to the tendency of the 
young engineer to go into extreme refinement 
in computation, yet in referring to the Quebec 
Bridge, he appears to attribute failure and com- 
plete collapse to an error of 15% in the compu- 
tation of the dead weight! When we are sup- 
posed to have a 100% margin there must be some 


error radically greater than a 15% error in 
weight to produce such results, particularly 
when the collapse occurred before this dead 


weight was in place. This error, as the writer 
looks at it, is the failure to consider the suit- 
able make-up of the section substantially as 
outlined and this same radical error occurs in 
the design of reinforced concrete again in the 
make-up of reinforced-concrete sections, though 
fortunately without such disastrous results in the 
majority of cases. 


The same criticism regarding columns or 
rather the make-up of columns, applies to the 
concrete structure. The hooped column without 


vertical steel has been advocated by some from 
commercial motives based on the patent situa- 
tion, whereas the vertically reinforced and 
hooped column is the only truly safe and con- 
servative one for the engineer to use who ex- 
pects to deal broadly with the rank and file en- 
gaged in the construction business. The ab- 
surdity of placing confidence in a large amount 
of vertical steel reinforcement is well illustrated 
by the total collapse of the Hencke Building in 
Cleveland, in which a little old hay wire was 
used as ties at more or less distant intervals in 
the length of the column. 

As regards the question of working stresses, 
these as the writer views it are conservative or 
lacking in conservatism dependent entirely on 
the strength which may be developed under test 
with the design adopted. Four hundred pounds 
per square inch on the core of an old style 
Hennebique column is the limit which the writer 
would care to adopt in his practice, while with 
the properly hooped and vertically reinforced 
column, he would consider a developed pressure 
of over 3,000 lbs. per sq. inch, even more con- 
servative than the former. 

The recent failure of the Canadian Fairbanks 
Building in Winnipeg was the failure of a de- 
sign which would probably nearly or quite meet 
the requirements recommended by the Joint 
Committee on Concrete and Reinforced Concrete, 
and the encouragement of this Committee of the 


less safe classes of construction or types 
of construction, regardless of the particular sys- 
tem or type of bar used, is well illustrated by 


this example. On the other hand, this building 
would probably not have collapsed had the prac- 
tice of using warm water in mixing concrete at 
this season of the year been followed. Samples 
of the concrete taken from this building by the 
writer’s Winnipeg representative, and kept in 
the office six days at a temperature of 65° to 
70° F., hardened up nicely and proved to be « 
fair, ordinary concrete, yet the quality of the 
cement which may or may not have met the re- 
finements of chemical composition considered 
best by some, was blamed for this accident. 

The standard specification used by the writer 
for mixing eoncrete is as follows: “Whenever the 
temperature drops below 45° F., and before it 
reaches the freezing point, the water used in 
the mix shall be heated to 110° F.” 

The best Portland cement is readily chilled 
and becomes dormant at temperatures materially 
above the freezing point and the workmen, con- 
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sidering that no harm is done providing the 
concrete does not freeze, are prone to regard twv 
weeks’ time in the chilly fall weather as the 
equivalent of two weeks’ time in the warm, dry 
summer weather, with disastrous results. The 
simple precaution of waking up the cement by 
the use of warm water in the mix, causes it to 
deport itself more nearly as it does in the sum- 
mer season. 

A fair illustration of this characteristic of 
cement was called to the writer’s attention on 
the Bostwick-Braun Building, in Toledo, O. In 
this building, approximately 200 ft. square, when 
the third floor had been cast, and the concrete 
had remained on the forms two weeks without 
hardening appreciably, the writer received a tel- 
egram from the contractors stating that the ce- 
ment used in the third floor was worthless and 
requesting him to visit the building at once. 
Having imperative engagements the writer was 
unable to visit the work under two days. These 
two days were warm and sunny and the cement 
showed marked signs of activity during this time 
and when he arrived at the.building the scare 
had nearly blown over. There were only a tew 
places on the floor where one could run a pencil 
into the concrete 5 or 6 ins., while the greater 
portion of the area had stiffened up about as 
much as concrete ordinarily hardens in the sum- 
mer in 6 or 8 hours. The superintendent of 
the building, one of the brightest men the writer 
has had the pleasure of knowing, explained that 
his idea was that it was unnecessary to com- 
mence heating the water until the temperature 
was below freezing point and on thoroughly ex- 
plaining the matter to him he took the necessary 
precautions in the stories above and with the 
same cement removed the centers every 10 or 12 
days, although the temperature was somewhat 
lower than when the third floor was cast. 

A piece of work was built in Southern Kan- 
sas, a two-way beam system, with panels 24 
by 20 ft.; when the forms had been in place a 
month they were removed, and immediately 
thereafter a wire was sent the writer that one 
of these beams had deflected % in. and request- 
ing him to come at once. He merely wired back, 
“Prop it up and put in salamanders. Will pay 
you a visit in a month.” At the end of a month 
at the proper temperature, the concrete was in 
excellent shape. A little plaster straightened 
out the beam line and it would be impossible 
to detect the displacement without an instru- 
ment, while the strength was not impaired. 
With ordinary simple beam reinforcement in- 
stead of continuous reinforcement, this work 
would have collasped and probably’ somebody 
would have been hurt. This is a fair illustra- 
tion of the necessity of tieing concrete together 
by ample lap of the reinforcement. 

In the discussion of designs, this distinction 
should be clearly born in mind: the engineer 
who designs for a given contractor who controls 
operations throughout can put out a type of 
design which would inevitably cause trouble if 
entrusted to the rank and file of those engaged 
in the building business. The engineer on the 
other hand who is engaged broadly in the com- 
mercial field of reinforced concrete in selling 
a distinctive type of design and reinforcing to 
all who desire to do business with him, is up 
against an entirely different proposititn. His 
designs should be characterized by that degree 
of ultra conservatism which would preclude a 
sudden collapse or failure notwithstanding the 
negligence or shortcomings of the workmen and 
notwithstanding the question as to whether they 
knock the forms before concrete is more than 
half hardened and cured. In other words, his 
position should be to place upon the market 
something which is as nearly as possible abso- 
lutely foolproof. A clean record of no failures 
and no serious accidents can be maintained by 
an engineer in this field only through the ex- 
ercise of this degree of ultraconservatism in 
his designs. 

An engineer, if he possesses the characteris- 
tics of a true man, feels a keen sense of’ re- 
sponsibility for the safety of the workmen put- 
ting up construction which he designs, and con- 
scientiously tries in every way to render the 
incumbent risk in erection work the smallest 
possible. In erecting steel work under the writ- 
er’s design a number of poor fellows have lost 
their lives, and in no instance could the writer 
see wherein he could in any wise have made 
provision against such accidents. With rein- 
forced-concrete work on the contrary, it is pos- 
sible with economical designs to throw certain 
safeguards against nearly all manner of care- 
lessness and even negligence on the part of 
workmen and for this reason the writer is 
strongly disposed to adopt concrete construction 


‘sufficiently cured. 
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in preference to steel in all cases 
commercially adaptable to the » Me 

We will now discuss pointedly « 
neer can do to render erection wo 
line of concrete construction. Bea: 
fact that concrete, when first mixe. 
characteristic only of mud and p 
by the chemical process of harden); 
stages from mud to a hard, rigid 
evident that unless the materia] 
stages be properly supported it w 
form if these supports are remoy: 
It is evident 
design of reinforcement in concret. 
will permit the successful use of | 
able to support the weight of th: te 

What the engineer may do, | _" 
rational design of reinforcement f 
a net work in two or more dir ind 
ample length of rods, is to minim danger 
from a collapse of falsework in 
structed, and in fact almost prec! 
bility of serious accidents from gs) 

The average carpenter foreman 
the necessary stays which give 
verticals in centering, and this 
cause a collapse. This has occur: 
ber of pieces of work with which ti 
associated. In these various cis 
the reinforcement in multiple direc: 
uous over two more panels, prese: 
network that when the falsework 
soft mud merely fell to the next {i 
concrete cars fully loaded were heli 
by the network of reinforcement which 
sagged down slowly under the w: 
suddenly dropping and without in either to 
the men or the cars supported by it. This safe- 
guard is entirely lacking in one-w einforce- 
ment of the simple beam order wit 
insignificant lap over the supports 

This safeguard of the lives of the men put 
ting up concrete work is not limited merely as 
an insurance against loss of life through 
ive carpenter work, but it also ifeguards 
against the loss of life through the more 
mon error of judgment in prematur: 
the forms in damp, chilly weather, 
concrete hardens or cures with 
ness. : 

A type of construction in which one- 
inforcement is used on the simple beam 
will, when the forms are prematurely 
collapse suddenly, and without warning, 
the case at Long Beach, in a recent ac 
Winnipeg, and many others too 
mention. 

On the other hand, where the natural or dis- 
tinctive types of reinforced-concrete construc- 
tion have been adopted by the engineer and the 
workmen have prematurely removed the forms 
before the concrete is sufficiently hard and rigi¢ 
to maintain the form which it was designed w 
retain, there results a slow gradual sug, giving 
ample evidence of the gradual distortion of the 
concrete under compression. With types 
a sudden collapse or failure by 
possible, due to the continuity of the reinforce- 
ment running in multiple directions, making it 
impossible for it to sag in a cylindrical curve 
but forcing it, on the other hand, to deflect with 
a curvature in two directions. The 
cite numerous cases where in construction of 
this character deflection has taken place afte! 
premature removal of the forms and suometimes 
where this deflection has been so exc: that 
the concrete had ultimately to be removed and 
yet nothing more serious happened than the loss 
of a small amount of material. 

Nearly two months ago an interesting examp: 
occurred in the writer’s every-day practice, In 
which he had furnished a contractor « design for 
a small building, having panels about 22 feet 
square. This contractor had handled «ement in 
masonry work for the last 30 years «i! thought 
he understood cement thoroughly. 1e steel 
was properly placed, the centering ll made 
the mixture contained the full proportions of ce 
ment and in fact the work was done in a thor 
oughly first-class and_ satisfactor) manner 
After the top slab, or the roof, wa: ast, the 
weather was rainy for practically t weeks 
In the meantime he had placed a cin er fill on 
the roof which was thoroughly so ‘ed with 
water, amounting to a load of perhaps 150 oF 
200 Ibs. a foot, and then removed the fms whe? 
the work was a little under two weeks °/d. The 
concrete was so soft that you could t a pick 
and drive it into it three or four in. es. The 
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slabs from which the forms had be: removed 
did not collapse but they bagged dow: over 5% 
inches and checkéd so badly that the | ork had 
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ne-way reinforcement the work 


e an 1e down by the run with result- 
gould Bas to | e men executing the work. After 
ing aS al th se slabs and recasting them, the 
aking wr in ais instance preferred to call the 
entractr iw: to look at the work before he 
eosinee exp viment of removing the forms a 
- ae a d as he could have had the opin- 
eon the en ineer by merely asking for it in 
jon ° 


he had saved himself a little 


t pla 
the firs e a large expense and could ap- 


trouble at qu 
preciate it fu 
a kind of a 
gmong merel| 
men possessi! 
engaged in 
men. who hav 


alse idea seems to have originated 
theoretical engineers that honest 
intelligent views cannot be found 
1e eommercial field, that these 
the best opportunity to learn safe 
nd practical methods of constriction, would 
Sastl such information for purely commercial 

wns and tiat they are to be distrusted in- 
Ss of cred.'ted when they present them for 
eal good of the industry at large, by 
ag make their living. These ethical 
dial ‘art not broadminded enough to real- 
se that avery failure in the concrete business 
hurts all eng ged in it. 

In his pr eding remarks the writer has 
touched on some of the elementary principles of 
design and the difference in values which may 
be conservatively used with different types of 
sonstruction, and his remarks would not be com- 
plete without a few suggestions regarding prac- 
tical methods of pouring or casting concrete and 
the manner in which serious sources of weakness 
may be avoided through proper conduct of the 
ae lower portions of the forms should always 
be filled first. It is not necessary to fill a column 
py stages. We prefer in all our work to cast 
the whole as a monolith and pour the concrete 
oer the center, of the column until the column 
is filled to the level of the bottom of the beams. 
Fill the beams so that the concrete shall flow 
from the beam into the slab rather than from the 
sab into the beam and from the column toward 
the beam rather than from the beam toward the 
column. Make all splices in a vertical plane, 
preferably in the center of a beam or in the cen- 
tr of a slab. Failure to follow this method of 
casting may readily work as follows: 

The conerete in the beam will form an inclined 
plane, sloping toward the column. The seepage, 
or fow from the beam frequently separates the 
ingredients of the mix in this inclined plane ana 
layers of nearly clear sand, and then a layer 
of nearly neat cement and then aggregate, sand 
and cement will be deposited in the column box, 
by no means a satisfactory composition for good 
concrete, 

Again, where the concrete is so poured be- 
tween the spiral and the column box the column 
flls up faster outside of the spiral, then the 
mortar will flow into the core and leave the 
coarse aggregate outside of the spiral and the 
mortar flowing into the core will frequently 
close the pores in the outside aggregate and 
when the forms are removed there will be a layer 
of freproofing on the outside of the spiral which 
can be picked off with the hand; in other words, 
nearly clean rock. This difficulty is readily 
wercome by making sure that the concrete is 
poured over the center of the core and that the 
fow is from the center of the column toward 
the outside rather than from the outside toward 
the center. 

The ingredients of which the concrete is com- 
posed are sand, cement and stone or gravel, 
mixed with water, and the last of these ingre- 
dients, the water, to secure uniform work, should 
% 48 carefully measured as the cement itself. 
The importance of this remark is little realized 
by those lacking in experience in this type of 
“nstruction. A conerete which is sloppy is 
quite likely to separate and the soup containing 
_ cement and fine sand will readily flow away 
em the coarse aggregate, whereas if the con- 
‘rete is. mixed with the correct proportion or 
‘ster so that the mortar is about the censist- 
‘ney of brick mortar,*it will flow slowly as a 
Be viscous mass, and this separation 
is te take place, and the result will: be 
a ae better and stronger work than 
Ss wae either a too sloppy mix or 
tlic a insufficient water has been used. 
Sate ae nk with a float valve secures abso- 

A lon — y In the water content of the mix. 
ei = _ ‘ned splice in a beam is always a 

ee we \ness, the laitance or inert material 


of : 
/ the cemer rising to the surface and prevent- 
NE a suitab) bond. 


eon 












Cc. A. P. Turner. 


Minnea po} . 
neapol Minn., November 2, 1911. 
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{The above letter was submitted to Mr. Julius 
Kahn for any further comments on this subject 
and we have received from him the following 
answer.—Ed.] 


Sir: The principal reason why engineers have so 
carefully observed each individual failure of re- 
inforced-concrete construction, lies in the fact 
that the art itself is comparatively new. We de 
not manifest any great interest in reading or 
commenting on the failure of a few steel beams, 
or a section of a steel or wooden building, as we 
naturally accept the explanation that such fail- 
ures are due to gross carelessness. If we were 
to actually investigate the number of casualties 
occurring in the construction of steel buildings 
or of wooden buildings, we would undoubtedly 
find the ratio as ten to one, as compared with 
the casualties in concrete buildings, and the risk 
of erection in conjunction with the steel build- 
ings and the corresponding liability insurance 
rate is certainly as two to one. 


It would be practically a hopeless task for an 
engineer in designing his steel building, to take 
into account the safety of the workmen engaged 
in its erection. His calculations are based upon 
the fundamental hypothesis of the steel being 
first-class in quality, and the workmanship fully 
up to the required standard. If he neglects 
these, his calculations are absolutely of no avail. 
If he were to take into consideration careless- 
ness of workmanship or improper materials, and 
seek to provide for them in his design or calcula- 
tions, he could not possibly design with economy 
Consistent with good engineering, he allows a 
reasonable factor of safety at all times, but he 
cannot undertake to exceed this. 


The fact of the matter remains that every en- 
gineer in steel or wood construction aims only 
at the perfect strength of his building when 
completed, and his design is conditional upon the 
workmanship and the quality of the material 
being up to he standard upon which to base his 
calculations. Were he to take into account care- 
lessness of erection or poor grade~-of materials, 
the general loss to owners on this basis would 
extend into millions upon millins. It is absurd 
to assume that any type of construction can be 
undertaken without risk of loss of life, whether 
it be stone, steel, timber, or concrete, and the 
actual loss of such life or injury to workmen is 
very materially less in the erection of concrete 
than any of the heretofore prevalent methods of 
construction. 


Unfortunately, too much misdirected comment 
has been made regarding the failure of concrete 
construction. This is evident if we stop to con- 
sider the number of failures which have, oc- 
curred during the past year. They can actually 
be counted upon the two hands. They seem glar- 
ing only because our engineering periodicals 
have deemed it their duty to publish accidents, 
on account of the novelty of the art and their 
desire to prevent a recurrence. The reader must 
realize that the amount of reinforced-concrete 
construction carried on at the present time is 
enormous. The company with which the writer 
is connected probably furnishes alone the rein- 
fercement for one substantial building every day 
of the year, and the work with which he is con- 
nected forms probably less than 5% of that which 
is being done. There is probably used in this 
country alone between six hundred and seven 
hundred thousand tons of steel reinforcement for 
soncrete per year. Reinforced concrete is used 
at the present time for almost every conceivable 
type of construction, and its general application 
is so great and the problems of application *o 
varied, that it is safe to say that whoever has 
no accidents does little work. 


Do the occasional accidents, after all, seem 
material, and do these men who complain of the 
dangers of reinforced concrete realize the work 
that is done with it? Do they realize the num- 
ber and type of engineers and class of builders 
who are taking part in it? Do they realize that 
engineers to-day, at this early stage, are prob- 
ably more expert, utilizing a greater degree of 
their technical education, than was ever possible 
fot them in other types of construction: that 
concrete, susceptible to being molded in any 
form, and steel rods, readily bent in any direc- 
tion, lend themselves to the perfect theoretical 
distribution of the material with maximum 
economy—a _ situation entirely impossible in 
structural steel and timber? 

When the matter is regarded from this broad 
standpoint, it seems that every engineer and 
every engineering journal should strongly advo- 
cate and encourage the general use of concrete, 
realizing that this field offers unlimited possibil- 
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ities for an enormous variety of work lt offers 
a field in which the young engireer can enter into 
a profession or business of his own with very 
little capital; and which affords him the oppor 
tunity of becoming a master in his trade, with 
out being handicapped by the large degree of 
wealth essential to enter successfully into oher 
fields of construction, especially structural steel 
Stone, sand, cement, and bars can be very gen- 
erally obtained His engineering education un 
doubtedly has taught him the successful com 
bination of these materials, and a comparatively 
short period of practical education should teach 
him economical design These factors, combined 
with very little capital, enable him to become a 
reinforced-concrete contractor and make his fleld 
of operation just as 
chooses to have it. 

If reinforced concrete, therefore, offers thes 
possibilities for the engineer, it is ec: 
art worthy of the greatest possibl 
ment. There is absolutely no question regarding 
the virtue of practically all forms of reinforces 
ment or all systems of design generally prevail 
ing to-day. It is safe to say that a builder, deal 
ing with any of the responsible reinforced-con 
crete companies, is at least in as safe hands as 
in other lines; that any of the well-known sys 
tems will give him good results if he treats the 
system rightly. One system attacking another 
system is the height of fallacy, poor judgment, 
and poor business, with the enormous 
amount of construction going on and the great 
variety of the applications of concrete, it is cer 
tainly quite wrong toassume that any one remedy 
will cure all ills. A prospective owner can go to 
almost any company advocating a specific sys- 
tem,and in each case they can point to hundreds 
upon hundreds of buildings erected with the great 
est possible degree of success. When, therefore 
any individual stands out and proclaims his system 
alone as the only one, and all others inferior to 
it, and usable only with the greatest degree of 
care, that party qnad better investigate and 
familiarize himself with the work done by the 
other parties. He had better think a while and 
then grant fully his ignorance of the reality of 
the situation. There is absolutely no question 
that both one-way and two-way reinforcement 
have been used with the most successful results, 
and that at times one or the other has been most 
economical, but it is absolute fallacy to state 
that two-way reinforcement is preferable to one 
way reinforcement on account of the special de 
gree of safety given to it. If poor concrete has 
been used, stressing it in a double direction does 
not correct its weakness. If anchorage of rein- 
forcement in two directions is highly efficient, 
anchorage in one direction should be equally 
efficient since the corresponding steel should be 
twice as great in quantity and doubly bonded to 
the concrete. The two-way reinforcement advo 
cate must depend upon good materials exactly 
to the same extent as the one-way advocate. If 
material economy can be effected by the use of 
reinforced-concrete construction in general, a 
little money can very readily be appropriated to 
guard for careful inspection Both one-way and 
two-way reinforcement are most admirable con- 
structions, as is also flat slab solid concrete, or 
the reinforced-concrete hollow tile, or the beam 
and girder, or the cantilever Each has its 
place, but all must be carefully designed, must 
have competent workmanship in construction, 
and, above all, careful inspection. 

The reader must have observed the conspicu- 
ous fact that practically all failures to which his 
attention has been directed, have been sections 
of roofs, and it is not difficult to realize why the 
failure should have come in this portion of the 
building, since the roofs are invariably designed 
for a small live load, and the actual margin of 
safety, between the calculated and the ultimate 
load, is comparatively small. Whereas a factor 
of safety may mean a great deal when the live 
lead is 1,000 lbs. per sq. ft., it means compara- 
tively nothing when the live load is only 30 or 
40 lbs. per sq. ft. Then again, it must be re- 
membered that failures generally occur late in 
the Fall season or early in the Spring, as in- 
variably in the Fall the constructor rushes his 
building on to completion, and in his anxiety to 
finish, fails to appreciate that the setting of con 
crete is quite nmraterially retarded by the colder 
weather, and he removes his centering before 
proper strength has been developed. He disre- 
gards the fact that. he has only a very small 
margin of safety to depend on in his roof con- 
struction, and as a rsult, a section of his roof 
fails and falls on the floor below, which, having 
a larger margin (not factor) of safety, generally 
holds the fallen loads without failing. Accidents 
in early Spring are due to the fact that the con- 
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crete has lain in a frozen condition for a long 
period, and the frost itself has imparted a super- 
ficial and apparent strength, but when the frost 
disappears and the concrete is subjected to the 
higher temperature, it thaws, reducing it to an 
incoherent mass lacking entirely in strength. 

Cold weather, therefore, and lack of proper ap- 
preciation of guarding against its dangers, are 
fundamentally responsible for such acciderNs as 
have come to our notice. Very largely, however, 
the general recommendations of a definite con- 
stant factor of safety by engineers is responsible. 
The factor of safety is a misnomer. It is abso- 
lutely wrong to insist upon a given like allow- 
able stress upon material for all parts of a 
building at all seasons of the year. If floors are 
heavily designed, allowable stresses may be ma- 
terilally larger, and factor of safety proportion- 
ately lower, than when floor loads are light. In- 
terior columns should be designed with a greater 
degree of liberality than exterior or corner col- 
omns. Roofs should be designed with a greater 
load or smaller allowable stresses. Construction 
during winter months should be handled with 
greater care than construction to be erected dur- 
ing the summer months. Lightly loaded columns 
should bear lower fiber stresses than heavily 
loaded ones. 

Appreciating the fact that practically all fail- 
ures in concrete work occur during the cold 
weather, engineers should take most special care 
in the inspection of the work, and thoroughly 
familiarize the constructor with the additional 
cautions ‘that must be taken to successfully place 
concrete at such times. By providing proper en- 
closure to the forms, and maintaining a fairly 
even normal temperature by the use of salaman- 
der fires, supplemented with the use of concret- 
ing materials free from frost, and preferably 
heated so as to insure normal hardening, there 
is no reason why concrete construction cannot 
be continued throughout the cold weather with 
certain suecess and at very small additional cost. 
It is simply a case of the use of satisfactory ma- 
terials, placed with good judgment and sub- 
jected to careful and experienced inspection be- 
fore the forms are removed. 

It is by no means certain that the two-way 
construction, with its greater ability to deflect, 
is a better construction than a one-way con- 
struction. The shallow floors resulting from 
two-way reinforcement furnish less stiffness and 
proportionately greater deflection under safe as 
well as excessive load, but surely lack of rig- 
idity is not a virtue to be generally encouraged 
without caution. To begin with, proper anchor- 
age at the ends of beams, girders, or slabs, must 
exist in good design, and, if this is done, a prop- 
erly reinforced-concrete beam will deflect as 
much as a foot or two feet before actual de- 
struction. If, therefore, the beam can deflect 
so materially, and if anchorage can be made 
properly in all cases, both one-way and two-way 
reinforcement can be designed with equal degree 
of safety, both for the erection stage and for 
final completion. The one-way presents great 
stiffness and economy, on account of the material 
being set on edge; the two-way presents economy 
on account of the decreased story heights and the 
double stressing of concrete, but less economy 
on account of lack of depth. If the concrete or 
steel in either case is improperly mixed or placed, 
if the centering is weak or prematurely re- 
moved, or if the concrete has been killed by the 
cold weather—either construction will fail, and 
the engineer in his design is helpless to guard 
against it. 

Careful inspection must be the engineer's pride. 
Every concrete building of importance should 
have an inspector on the work continually. Sure- 
ly the owner can readily afford the little addi- 
tional cost of such an inspector when he takes 
into consideration the fact that he is obtaining 
a tiréproof structure, not inferior but better than 
a steel structure, at the same or a little excessive 
cost of the old type of wooden structure. Very 
few accidents, indeed, are due to improper de- 
sign, and nine-tenths are due to lack of inspec- 
tion. The engineer’s slogan should therefore be: 
Better materials and more thorough and expert 
inspection, and not his continual wrangle about 
the advantages and merits of one system as com- 
pared with another. This most excellent general 
type of construction is worthy of the most in- 
tensified interest and liberal support of the en- 
gineering fraternity. 

Appreciating the value of more careful in- 
spection, engineers should make a greater effort 
to familiarize themselves with the methods of 
determining the quality of the various materials 
used in concrete work, and be able to intelli- 
gently pass upon their quality. 

Although there is a general tendency among 
cement manufacturers to improve the quality of 
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their material, yet this does not relieve the neces- 
sity of careful inspection of cement delivered for 
important concrete work. 

The Company with which the writer is con- 
nected, realizing the necessity of careful in- 
spection of cement, several years ago installed a 
very elaborate technical laboratory in connection 
with its Home Office, to offer services to the vari- 
ous contractors and owners using concrete con- 
struction erected under their design. 

It is difficult to place a tangible estimate upon 
the actual good that has resulted from the oper- 
ations of this laboratory. After experiencing the 
rejection of a few cars of cement, the manufac- 
turers began to appreciate the requireménts for 
absolute quality on materfal being delivered for 
reinforced-concrete work under the inspection of 
the laboratory, and more careful and conscien- 
tious attention has been given to the standard 
quality of their shipments. It would be a little 
unfair and uncharitable to the cement mills to 
state that they would intentionally market poor 
material, but due to their practical working con- 
ditions, there is considerable opportunity for ma- 
terial to leave their plants, which, when subjected 
to more careful test, is not of approved quality 
for reinforced-concrete work. The comparatively 
low price at which cement is being sold has 
necessarily compelled particularly the smaller 
manufacturers to press their mills to the maxi- 
mum output, and it has been observed that in 
this effort the quality has been in some cases 
sacrificed. 

Engineers should not consider the careful in- 
spection of cement purely as an additional re- 
finement in connection with concrete construc- 
tion, but as an absolute necessity, and should es- 
tablish the unconditional rule of not permitting 
any ¢ement to go into their work until they are 
fully satisfied by careful inspection that the ma- 
terial is of good quality and capable of giving 
them the very best results. 

The property which the engineer should de- 
termine particularly is the perfect soundness of 
the cement, and to be certain that when the 
product once hardens it will retain its normal 
volume and not be subject to internal reactions, 
tending to cause a retrogression in the strength 
of the concrete. The fineness should also be 
carefully watched, as this property is te a great 
extent a direct measure of the cementing value, 
and with a well-burnt cement the high adhesive 
strength is developed by fine grinding that will 
intensify the activity of the greater proportion 
of the cement in the processes of solution, hydra- 
tion, and crystallization that are operative in 
the hardening. 

The quality of the aggregate, is certainly of 
equal importance to the quality of the cement, 
and it is to be regretted that engineers have not 
more generally acquainted themselves with the 
value of various aggregates, as regards their 
adaptation for use in concrete work. It is not 
alone sufficient, in connection with the selection 
of aggregate, to examine the mineralogical na- 
ture of the aggregate to ascertain its hardness 
and density and freedom from loam and other im- 
purities that would detract from its quality, but 
greater and more careful attention must be given 
to the volume and comparative grading. The 
fine aggregate that is gentrally comsidered as 
sand, should correctly be defined as all material 
of a diameter that will pass a number four sieve, 
and should be well graded from coarse to fine, the 
coarse particles predominating, to ensure the 
greatest density. The advantage of grading is 
obvious in minimizing the voids and reducing 
the actual surface area of the aggregate to which 
the cement must adhere, as is the case with par- 
ticles of uniform dimension, which for sand 
should be avoided. The advantage of grading of 
the aggregate to contribute density and corre- 
sponding strength, applies with equal emphasis 
to the larger aggregate. 

The factor that determines the actual strength 
of concrete is most correctly the strength of the 
mortar or binding matrix, and accordingly the 
greatest care should be taken in the selection 
of the sand or finer aggregate, to contribute the 
maximum strength. When a specification re- 
quires a 1:2:4 concrete, it is to be understood 
that the strength of the binding matrix is to be 
equivalent to the strength of the 1:2 mortar, with 
a finer aggregate of a granulometric composition 
mostly perfectly adapted, consistent with prac- 
tical conditions, to give the greatest strength. 

The writer has frequently observed the abso- 
lute lack of appreciation of this point, as evi- 
denced by the interpretation of a 1:2:4 spscifica- 
tion as equivalent to one part of cement and six 
parts of inert aggregate, entirely disregarding 
the volumetric composition. A typical instance 
to emphasize this important point would occur in 


Vol. (yf Y 9 
the substitution of a natura) om 
work requiring a 1:2:4 mixture. . eae 
the constructor assumes the libe. ae 
parts of gravel, ignoring the int ie 
1:2:4 specification as requiring t}, anal - 


1:2 mortar, and that gravel corr; 
be used in proportion so as to I \ 
of the finer aggregate. Parts 

There is unquestionably a grex 
engineers to more carefully qua! 
pass upon the relative quality o; 
terials, so as to be able to det, 
examination and simple tests t} 
value for concrete work. 

A few words in final conclusi: 

Disregard the term “Factor et 
study carefully your allowable 
these to suit the specific needs o{ 
a whole and the parts individual!) 
study to the roof designs, mak. 
than need be. Three failures o 
in concrete construction occur 
roof, or columns supporting sa: idy 
fully your columns. A rich mix 








for columns is safer than a spe: ane 

of reinforcement. Make your « 5: 
mixture; a little extra cement an ) nothing 
in the total cost of a building. |, on ca 

ful inspection of your work: req laborato 

tests of cement, sand, and stone, leanliness 
of water; caution the superinte; to wate 
carefully his materials, his erecti: forms, and 
eare of removal, the cleaning © nS, espe. 
cially at the base of each colum: per placing 
of steel and concrete, bracing falsework 
proper mixing of concrete, thorough stirring o; 
tamping to ensure uniformity and solidity, proper 
location of stopping places, Instruct him regard- 
ing protection of concrete avainst freezing 


weather; impress him above all with the abso} 
necessity of care and conscientiousness in every. 
thing that he does, with the importance and re. 
sponsibility of his position and the fact that he 
has in charge the safety of his fellow-workmer 

All of the above is mainly a part of good, con- 
scientious inspection, which is fundamentally nec. 
essary for all reinforced-concrete work. ané 
should readily be available, if only a portion of 
the general saving effected is utilized 


ute 


J. Kahn 
Detroit, Mich., Dec. 2, 1911. 





Resolution Adopted by the National Irrige- 
tion Congress, Dec. 9, 1911. 


(1) Recognizing the waters of the country as 
the source of life and the basis of the habitabil- 
ity and productivity of the land, we hold that 
the waters belong to the people of the country 
and that this right of the people in and to the 
waters is natural, inherent, inalienable, and in- 
defeasible. Recognizing the necessity for a 
ministering this invaluable possession of the peo- 
ple by state and federal agencies, we deny the 
right of state or Federal government or municip 
authorities to alienate or convey water by grant- 
ing franchises for the use thereof in perpetuity 
or without just compensation in the interest 
of the people, 

(2) Recognizing the interdependence of the 
various uses of the waters of the country, we 
hold that the primary uses are for drinking and 
domestic supply and for agriculture through ir- 
rigation or otherwise in which water is consumed, 
and that the uses for navigation and for power 
in which water is not consumed, are secondary 
and we hold that use of the water should b 
made with reference to all other uses for th 
public welfare in accordance with the princip 
of the greatest good to the greatest number fo! 
the longest time. 

(3) Accepting the fact that all parts of each 
drainage area are related and interdependent, we 
hold that each stream should be viewed and 
treated as a unit from the source to its mouth 
and since the waters are essentially mobile and 
transitory, we hold that Federal trol is es 
sential to the equitable distribution and utiliza 
tion of the waters of interstate str s 

(4) Since the better utilization ©! our —_ 
for water-supply, irrigation, nayiation, 4 
power requires unification of the v jus admin- 
istrative agencies of the Government ha\ ns 


charge of the Federal regulation a control ; 
water and waterways into a single «sency, we 
request our representatives in the !: (eral eo 
gress to take early action looking t ‘"¢ Ss 
of an appropriate agency for this )» pose. oe 
agency to be empowered to cooperat: = pom 

a “ 


(5) Viewing purity of water-sup oc 
tial to the put#ic health and genera! welfare, 3° 
urge on all municipal, state and F* 11 authe 
ities, and on individuals and corp: ions, 
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and requisite action looking 


yigila 
stant ng and preventing contamination 


soward pur f 


ee sare zing the establishment of the 
~ Sta Reclamation Service, largely 
eon th forts of this organization, as one 
tnrine impor nt steps in the development of this 
* ntry as @ ome for a great and growing peo- 
ae hear: ly favor the continuation and ex- 
a a’ ‘service; and we reaffirm our full 
aie in the integrity and capability of the 
ad rs of this branch of the public service. 

— “we express to the Federal Congress ap- 


ihe provision made at the instance 
zation for a census of irrigation en- 
to the Director of the Census 


preciation © 
f this orga 


terprises, an" 

a appre iation of the manner in which the 
ek wae carried out and reported at the Pueblo 
wo 


d Chicago sessions; and.we recommend to the 
pederal Conzress and to the Secretary of Com- 
merce and Labor that provision for a similar 
census of irrigation be incorporated in the law 
providing for the agricultural census of 1915. 
"gy Adhering to the principle of local self- 
yovernment, we urge cooperation and organiza- 
cal for mutual benefit among irrigators, and 
savocate provision for irrigation districts by the 
legislatures of all states in which irrigation is 
practiced. 

: (9) We recommend an amendment to Sec. 4 
of the Reclamation Act, approved June 17, 1902, 
such amendment to provide for repaying the cost 
of any project by the land-owners under it in 
installments covering a period of not less than 
twenty years, [instead of ten years, as now pro- 
vided—Ed.] these installments to be in equal or 
eraduated amounts payable at such time of times 
as may be determined by the Secretary of the 
Interior. 

(10) We hold that homestead entrymen on 
lands to be irrigated under any reclamation pro- 
ect should receive patents on making final proof 

n payment of such portion of the charges ap- 
portioned against such tracts as may then be 
tis under regulations safeguarding the collec- 
tion of the remaining charges apportioned against 
such entries. 

(11) Holding that a full ugderstanding of the 
plans, progress and cost of irrigation works on 
the part of water-users associations will promote 
vood will and harmony between the representa- 
tives of the Government and the water users, we 
ecommend that hereafter complete plans and 
specifications of any work contemplated on any 
project shall be delivered to the project water- 
users association before the work begins; we 
further recommend that itemized semi-annual re- 
ports of all charges and expenditures under any 
irrigation project shall be furnished to the offi- 
ers of the water-users association under such 
project. 

(12) We favor such administration of the Rec- 
lamation Act as shall provide that before any 
contract for the sale of power developed by any 
reclamation project is made, it shall first be sub- 
mitted to and approved by the officers of the 
water-users association under such project. 

(13) We hold that adequate provision should 
be made for the disposition of seepage and waste 
waters in irrigable areas under reclamation pro- 
jects. 

(14) Viewing adequate and economical trans- 
portation facilities as among the great and grow- 
ing needs of the irrigable region, we approve the 


development of navigation throughout the rivers 


ind lakes of the United States in accordance with 
‘ comprehensive plan extending to the natural 
waterways and the necessary canals in the order 
of their magnitude and commercial importance. 

(15) We endorse and commend the Newlands 
Bill, S. 122, to create a Board of River Regula- 
ton, and we urge every delegate to this Con- 
gress to cooperate in all possible ways to aid 
in securing its enactment by the Federal Con- 
gress during the present session. 

(16) We favor the preservation and develop- 
ment or our national resources by the construc- 
tion of storage reservoirs by the Federal Govern- 
ment for flood protection, and to save for use in 
ald of navigation and irrigation the flood waters 
which now run to waste and cause overflow and 
destruction 

(17) Recognizing the close natural connection 
between forests and stream-flow, especially 
throughout the irrigable region, we: heartily com- 


mend the Federal forest policy and favor its con- 
“nuance and extension; and we reaffirm our full 
confidence in the high integrity and exceptional 
intelligence of the past and present officers of 
the Unite’ States Forest Service. 

_ (18) Aproving the progressive withdrawal of 
lands suit-)le for homesteads from the National 
forests, we hold that such withdrawals should be 


made in the light of expert investigation showing 
that the agricultural value of such lands is para- 
mount to their value both for forest production 
and for stream protection. 

(19) We favor the enactment by all states of 
laws to regulate the cutting of timber on state 
and private lands, and laws reforming taxation 
on timber lands, cut-over lands, and reforested 
lands, to the end that the perpetuity of the for- 
ests may be assured and the flow of the stream 
be preserved. 

(20) We approve, and direct our Senators and 
Representatives in the Federal Congress to sup- 
port, the Burke Bill (H. R. 14,085) reappropri- 
ating and rendering available the lapsed portion 
of the sum appropriated to provide for the Ap- 
palachian and White Mountain Forest Reserves 
in accordance with previous recommendations of 
the National Irrigation Congress. 

(21) It is the sense of this Congress that in 
the Federal control essential to the equitable 
utilization and distribution of interstate streams, 
recognition must be given to the rights of all 
citizens who have effected valid rights of appro- 
priation. 

(22) We commend the work of the United 
States Geological Survey, and strongly recom- 
mend that more liberal appropriations be made 
by the Federal Congress and the legislatures of 
the states for cooperation in the prosecution of 
the work of the topographic and water-resources 
branches of this bureau, including stream meas- 
urement. 

(23) We are firmly convinced that states 
should exercise thorough and effective, and not 
merely nominal and perfunctory, supervision over 
irrigation districts and Carey Act projects, to 
the end that investors in their securities may 
have proper assurance of their worth or due 
notice of their unsoundness. We also urge all 
Governors and State Legislatures to require pub- 
lic recording of all irrigation enterprises, with 
accompanying sworn statements as to the prior- 
ity and amount of water rights, sufficiency of 
water-supply, total area and general quality of 
lands, quantity of water guaranteed, drainage 
works provided, and the financial ability of the 
owners, promoters and sellers of irrigated land 
and water rights to fulfill their promises to pur- 
chasers; and we hold that the states should pro- 
vide for examination, under public authority, of 
all projects recorded, and that reports of such 
examination should be kept on file readily and 
easily accessible to prospective purchasers. We 
also urge the Postmaster-General to supervise 
advertising matter in the press, and to issue 
fraud orders prohibiting the circulation through 
the mails of newspapers advertising unsound ir- 
rigation projects and enterprises. 

(24) With the view of throwing the weight 
of the influence of this body against prevalent 
abuses in the sale of water rights, land, and 
irrigation securities of the Western states, we 
recommend that the Board of Governors be au- 
thorized to appoint a standing committee to in- 
vestigate such abuses and the best means of 
eradicating them; such committee to be empow- 
ered to secure and disburse in the name of the 
National Irrigation Congress any funds needed 
in the prosecution of its work. 

(25) Realizing that the greatest benefits of 
foreign immigration can be attained only when 
the immigrants settle permanently on farms, 
where they quickly develop the spirit of citizen- 
ship and help to render this a nation of homes, 
we commend cooperation among the various 
state immigration officers and the establishment 
of common agencies, including expositions and 
other means of diffusing accurate information, to 
the end that immigrants may be located on the 
soil under conditions appropriate to their habits 
and to the best development of the country as a 
whole. 

(26) Impressed by the wisdom of the founders 
of this nation who aimed to develop a great peo- 
ple made up of independent land-holding and 
home-owning families, and realizing that the 
early standards have largely fallen into neglect 


. 80 that our population is chiefly urban and wage- 


earning, we are in sympathy with the recent 
movement back to the farm; we deplore the hold- 
ing or controlling of land, or of the water which 
renders it fruitful, for speculative objects or for 
other purposes than the making of homes and 
the maintenance of a strong and vigorous popu- 
lation; and we urge on states and the Federal 
Government the desirability of framing legisla- 
tion favorable to home-making, family develop- 
ment, and the industries of primary production 
rather than the interests of the secondary indus- 
tries of manufacturing, transportation, merchan- 
dising, banking, and other commercial activities. 


(27) The National Irrigation Congress, hear- 
ing the cry of the people for homes, and for the 
restoration of individual hope and prospect, 
hereby calls the states and the Nation to lead 
the people back to the land; it urges the crea- 
tion of a bureau of rural settlements to organize 
communities, not only on the reclaimed areas of 
the West and South, but also on vacant lands 
Surrounding centers of population We declare 
that there is no more wonderful fact than this 
that an industrious man can make a living for 
his family on a very little land. Leadership, or- 
ganization, instruction, and, in many cases, the 
loan of credit or capital, are necessary; but all 
these are within reach of the people through the 
state and Federal Governments 


(28) Holding that the inclusion of public lands 


in irrigation districts organized under state irri 
gation district laws will beneficially extend the 
operations of such districts and materially aid in 
the reclamation of arid lands, we recommend ti 
the Congress of the United-States the enactment 


of a law authorizing the inclusion of such lands 
within such districts, with all the rights, liabili 
ties, and exemptions of lands in private owner- 
ship, under proper safeguards of the richts of 
the United States in its public lands 

(29) We recommend that the Attorney-Gen 
eral of the United States be asked to make a sys 
tematic compilation of the irrigation laws of th: 
various states and to publication 
thereof for public distribution; and we urge 
that the respective legislatures of the 
States enact uniform laws relating to irrigation 
and to other uses of the waters 
irrigation. 


secure the 
various 
connected with 


(30) We commend the irrigation and drainagé 
investigations of the Office of Experiment Sta 
tions, the soil and water investigations of the 
Bureau of Soils, and the dry-farming investiga 
tions of the United States Department of Agri 
culture, and equally commend the work of the 
Agricultural Experiment Stations and Engineer 
ing Departments in the several states: we favor 
further investigation of natural sub-irrigation 
and of irrigation by pumping; and we urge mors 
liberal appropriation by the Federal Congress 
and by the states for the work and cooperation 
of these agencies, and for the more general dis 
tribution of the reports and bulletins recording 
their operations and results. 

(31) Since there are in the United States some 
75,000,000 acres of swamp and overflow lands 
virtually unoccupied; since the drainage of these 
lands will promote the public health, render a 
vast area available for agriculture, materially aid 
navigation, and add greatly to the wealth of the 
nation; and since the reclamation of these lands 
is a public duty affecting the reneral 
we urge the Federal Cougress to enact such 
laws as may be necessar; to reclaim and make 
useful the swamp and overflow lands and ensure 
their highest development; and we especially rec- 
ommend the creation of a national commission to 
make the necessary surveys, estimates of cost, 
and plans for such reclamation in cooperation 
with individuals, communities, corporations and 
states. 

(33) Since drainage ditches or canals used in 
connection with irrigated lands greatly enhance 
productivity, we strongly urge Governors and 
State Legislatures to provide for such drainage 
districts as may be required for the best devel- 
opment of sections in which this form of water 
control is necessary. 

(33) It is the sense of this Congress that Fed- 
eral and state departments in charge of reclama- 
tion and conservation work should make accessi- 
ble to the press the legitimate news of such 
departments as their work develops, to the end 
that the people may be informed rapidly and 
widely as possible on these important subjects. 

(34) Since the Dry Farming Congress is work- 
ing in the interest of scientific soil tillings and 
conservation of moisture in order to reclaim all 
possible arid land by saving and utilizing all the 
available water, this Congress extends hearty 
wishes for the success of that organization, with 
the assurance that we appreciate the value of 
every step that will in any way result in placing 
a greater area of land under cultivation. 

(35) Since the expert knowledge of officers of 
the Reclamation Service has in the past been 
invaluable to the Congress at large, and espe- 
cially to the Resolutions Committee, we recom- 
mend that the Secretary of the Interior be re- 
quested to detail the Director of that Service, and 
such other officers thereof as may in his judg- 
ment be competent, to attend all sessions of the 
Congress and hold themselves in readiness to 
give necessary information of public character 
to the Resolutions Committee. 


welfare, 
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Drawings for the Pattern and Core-Box of a ee 
Francis Turbine Runner. a ts 

By GEO. M. PEEK.* of the ru 

It is not the intention of the writer to go into if the dt 
the theory of the design of a Francis turbine in partial t 
this article but to try to fill a vacancy which carve af 
seems to appear in treatises on turbine design, openings 
at least those which are written in English, plane th 
namely, the practical layout and construction of assumed 
working drawings for the runner. The theory fg (Fig. 
of the construction and methods for calculating true lem 
the water-passages and the velocities at the dif- charge ‘ 
ferent points have been explained by other The P 
writers,+ but all previous treatises are lacking terminet 
from a practical standpoint. It is the object of whieh | 
this article to go into the practical side of the four eq! 
question and put the matter in such shape as gection 
will enable the young engineer or draftsman to line o¢ 
use this article as an adjunct to the theory, any cot 
which he can get from other sources, in laying Ds is 
out a runner in such a shaje that a first-class that Pa 
pattern-maker may be able to follow the draw- 0. 


ings and make the pattern and core-box. 

It should be understood, to begin with, that 
the drawings will be used directly for cutting 
out templates, and therefore it is necessary to 
use the proper pattern-maker’s rule according 
to the metal of which it is proposed to make the 
runner and the drawing should be made full 





size. Fig... Fig. Mm 
The angle between the bucket entrance and a ‘ 7 
tangent to the runner circle may be anything FIGS. 1 AND 2. ELEVATION AND SECTIONAL PLAN OF A MEDIUM SPEED FRANCIS 


tone 0" lik teenie ee ee es TURBINE RUNNER, SHOWING DRAFTSMAN’S CONSTRUCTION LINES 


high-speed, but for the purpose of this article particular care should be given to the shaping the intersection of: the surface revolution 

it will suffice to show the construction for a anq design. which forms the other crown, with the plane 

medium speed or normal runner, which has the In laying out a turbine runner, it is custom- the paper. The partial runners are represented 

buckets radial where the water enters them. ary to divide it up into a number of partial run- by the parts contained between t ‘ven as 

The exit end of the bucket is the part where pers.’ In Fig. 1, the curve aa, may be con- and bb, between bb, and cc,, between ce, and 
*34 East Grand Ave., St. Louis, Mo. ~ gidered as the intersection of the surface of dd,, and between dd, and ee,. Thus the runner is 
+See Eng. News, Jan. 6, 1910, p. 20: “A Rational evolution, which forms one crown of the run- divided into four partial runners 


Method of Determining the Principal Dimensions 
of Turbine Runners,” by 8S. J. Zowski. ner, with the plane of the paper. The curve ee, The simplest way to lay out a runner is s 
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Fig. 4. 
3 AND 4. PATTERN DRAWING FOR FRANCIS TURBINE RUNNER. 
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that the discharge edges of the bucket vanes With n as a center and nf as a radius draw the runner crowns are completed and the runner is 
re in 8 rad! plane, that is, so that they termi-. are flk. Make kl = hf and draw circles at k shown as being intersected by planes normal to 
oat in a piane which passes through the axis and / whose diameters are a, = width of the dis- the plane of the paper. The distances between 
ot the runner Such @ bucket is shown in Fig. 2. charge opening of the bucket. Draw also the these planes represents the thickness of the boards 


if the discha: se edges of the buckets of our four 
s terminate in a radial plane, the 


partial runt 

curve drawn hrough the center of the discharge 
oenings Wil! tie so Close ‘at all points to a radial 
aes that for all practical purposes it may be 
codaaitl to lie in such a plane. Since the curve 
fg (Fig. 1) is such a line it will be seen in ‘its 


true length, and it will .be the lerfgth of the dis- 
charge opening. 

The points b, e¢ and d, Fig. 1, may be de- 
termined as follows: The curve fg, the length of 
which is gotten from calculation, is divided into 
four equal parts, to locate the points of inter- 
gction with the curves bb, cc, and dd, The 
ine ae is drawn at random; ab’ is laid off to 
any convenient scale proportional to D’, where 
y’, is the diameter to the center of gravity of 
that part of fg intercepted between the curves 





Section C-D. 


FIG. 5. CORE-BOX DRAWING FOR 


«, and 6b,; b’c’ is proportional to D,”; c’d’ is 
proportional to D,”’, and d’e’ is proportional to 
D,". Join ee’ and draw parallel to this the lines 
di’, ce’ and bb’. The entrance to the bucket is 
divided up in this manner so that the entrances 
to the partial runners will be such as will admit 
the same proportion of the total amount of water 
passing through the runner as will be discharged 
from the corresponding partial discharge open- 
ings. When fg is divided into equal parts,. a 
greater amount of water will be discharged from 
the partial runner dd,, ee, than through the 
others owing to the fact that its discharge open- 
ing is farther from the axis than the others. 

The curve fg is normal to aa@,, bb,, cc, dd,, and 
, and since these lines are drawn as nearly as 
possible to correspond to the threads of the 
Water as it passes through the runner, this 
curve will represent the intersection of a sur- 
face, which is normal to the flow of water, with 
the plane of the paper. Since the curve fg is 
Normal to the stream lines, the product of the 
length of this curve with the normal width of 
the opening between two vanes forming a bucket 
wil be the discharge area of the bucket. 

In order to develop the vane of a bucket and 
show the intersection of the vane with the crown 
% the runner, the intersection of which with the 
Pane of the paper is represented by the curved 
“ne aa, we proceed in the following manner. 
At the point f it may be assumed that the 
‘own of the runner coincides with the conical 
‘urface generated by the line fm when revolved 
‘bout 4B. Then the distance center-to-center 
‘etween the discharge openings of two buckets, 
measured on the developed conical surface, would 
‘fh (Pig. 1), where the angle hJf = 360°/2, 
* being the number of buckets in the runner. 






circles whose diameters are @, + 2s, where 8 is 
the thickness of the bucket vane at the discharge 
end. At m on the line AB, where km = kl, draw 
a circle whose diameter is a, + 2s. Draw the 
common tangent op and parallel to this tangent, 
through k, draw kr. With nm as a center draw 
the circular arc tangent to the line kr and through 
l draw a tangent to this circular arc. Then the 
point r at the intersection of these tangents will 
be the center for drawing the working face or 
front of the bucket vane (s6) on the developed 
conical surface. While the location of this point 
is not mathematically exact it is as nearly so as 
the accuracy of a careful draftsman warrants. 
The back 1, 4 is drawn by gradually increasing 
the thickness of the vane so as to make the ad- 
jacent sides of two successive vanes parallel for 
a short distance at the discharge opening and 


Section A-B. 
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thereby give a definite direction to the water as 
it is discharged from the runner. 

The next step is to revolve this developed part 
of the vane back into the line nf and then finally 
project it over to Fig. 2. In Fig. 2 it will be ob- 
served that the arc 3, 4 is equal to are 3, 4 in 
Fig. 1. In a like manner other points on the 
vane may be projected over to Fig. 2. This 
process is repeated for each of the curves DbD,, 
ec,, dd,, ee,. These projections are shown in Fig. 
2, but the work necessary to produce them is not 
shown in the figure, in order to avoid confusion. 

We now have the projected elevation of the 
discharge end of the vane and it will be neces- 
sary to sketch in, by eye, the remaining part of 
the vane as shown in Fig. 2. It may be found 
necessary to change the results of the first at- 
tempt at drawing in the remaining parts of the 
projection and this may be tested by circular 
projection. If in Fig. 2 we assume the vane to 
be cut by a plane normal to the plane of the 
paper and represented by the line O, 13 then 
project the intersection of this plane with the 
vane by circular projection to the line O, V then 
back over to Fig. 1, which is shown by the 
curved line 8, 10, 9 (Fig. 1). Had the vane been 
sketched in so that this curved line would not 
have been smooth as shown, it would have been 
necessary to change it so as to make this curve 
smooth and not have humps and irregular places 
in the vane. This ‘test should be applied to a 
number of places in the vane in order to insure 
a vane with a proper surface. 

The next step in the process is to make a 
drawing from which a pattern-maker can con- 
struct the pattern and core-box for making the 
runner. This is shown in Figs. 3 and 4. 

" 3Mg. 3 is the same as Fig. 1, except that the 


used for building-up the core-box for making 
the cores used in casting the runner. The pat- 
tern itself would be turned up solid with the con 
tinuous core print around its periphery, as shown 
Of course the water packing grooves, although 
shown on the drawing, would not be 
the pattern. 


turned in 


Fig. 4 is the same as Fig. 2 with the addition 
of the intersection of the bucket vane with the 
planes represented by the straight lines 0, 1, 2, 


3, 4, 5, 6, 7 and 8 in Fig. 3. These intersections 
appear in Fig. 4 as curved lines. The numbers 
on the curves correspond with the numbers on 
the lines representing the planes in Fig. 3. 

All of the above work, as already noted, is 
done with a pattern-maker’s rule, so that tem- 
plates may be cut out by the drawing and the 
pattern-maker can use these templates to form 





Fig. 6. Plan and Side Elevation of Completed Core 
for Turbine Runner. 


the boards used in building up the core-box. 
The boards, after being cut to template, are 
glued and screwed together and the surfaces fin- 
ished down so that one edge of each board forms 
a part of the finished surface. The boards as 
they would appear when put together are shown 
in Fig. 5 without a top or bottom. The top and 
bottom of the core-box would have the shape 
of the crowns, as shown in Fig. 3. 

Fig. 6 shows two views of a finished core and 
it will be noted that the cores are squared out 
at C so that the bucket vane when cast will have 
a thickness of metal such as will insure a solid 
casting and to allow for finish. It is, of course, 
not necessary to make the drawing shown in 
Fig. 6, but this was added in order to give the 
uninitiated an idea of the appearance of a fin- 
ished core. I might add that in making a work- 
ing drawing all of the work described would be 
done on one drawing. 

er 

The Relation of Railways to Water Pollution, 
from a British viewpoint, is thus expressed by 
Mr. G. Bertram Kershaw, in his recent book en- 
titled “Modern Methods of Sewage Purification:” 


It must not be forgotten that many railways, 
upon which long distance trains are run, provided 
with lavatories, are to all intents and purposes 
elongated sewage farms, and that the drainage 
from the ballast of the permanent way, and the 
solids removed thence and thrown on the em- 
bankments by the eee are washed during 
rainfall into the drains and water courses ad- 
joining the line, and thence into the rivers ana 
streams of the locality. 


——@ -— --—---— 


The Pacific Entrance of the Panama Canal 
Seve Panama Bay will be covered by a hydro- 
raphic survey with wire drag during the next 
ew months. The work will be done by a United 





States Coast and Geodetic Survey party under 
Mr. N. H. Heck, Assoc. M. Am. Soc. C. E., who 
has had charge of the wire drag work of the 


Survey for the past seven years. An area of 
about 60 sq. miles will be covered so that when 
the work is completed the Government will be 
able to guarantee that the charts show every 
shoal in the entrance channels above 45 ft. below 
the mean of lower low waters. This will in- 
sure @ safe channel for the largest steamships 
now in use. The floor of Panama Bay is some- 
what rugged and a more thorough hydrographic 
survey than can be obtained by sounding will 
be of great value. The method of wire drag 
work of the U. S. Coast and Geodetic Survey was 
a in Engineering News, of Dec, 1, 1910, 
p. 
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Meeting of the National Association for Pre- 
venting the Pollution of Rivers 
and Waterways. 


In February, 1910, a few engineers and other 
sanitarians met in Washington, D. C., for the 
purpose of requesting President Taft to appoint 
a federal commission on water pollution. The 
delegation was sympathetically received but was 
told that Congress alone had power to appoint 
such a commission. President Taft further ad- 
vised his callers to organize a private association 
to consider the subject. Accordingly, there was 
organized the National Association for Prevent- 
ing the Pollution of Rivers and Waterways. Mr. 
Calvin W. Hendrick, Chief Engineer of the Sew- 
erage Commission of Baltimore, Md., the leader 
of the movement, was elected chairman of the 
association and Mr. H. de B. Parsons, of 22 
William St., New York City, was chosen as sec- 
retary and treasurer. Since the date mentioned, 
several meetings have been held and the mem- 
bership of the association has been extended by 
correspondence. 

On Dec. 13, 1911, a meeting of the association 
was held at Baltimore, Md. The forenoon was 
devoted to general business, the afternoon to a 
visit to the Baltimore sewage purification works 
(just put in operation), and the evening to the 
presentation of papers. About twenty members 
and guests were present at the business session 
and a much larger number listened to the even- 
ing addresses. 

It would be difficult to say whether the pro- 
ceedings as a whole showed a greater desire to 
prevent water pollution or to ensure that the 
anti-pollution campaign now being waged in 
parts of the country be conducted on a 
rather than a sentimental basis. 


many 
scientific 


Business Session. 


President Kendrick outlined the history of the 
organization and stated that one of its chief 
objects is to secure a few thoroughly represen- 
tative members in each state, who will aid in ob- 
taining adequate state and interstate legislation 
for the prevention of water pollution. Secretary 
Parsons reported 56 members in 22 states and 
the District of Columbia, and a respectable cash 
balance in the treasury. During the convention 
a half additional members were 
elected. 

After and amendment, the 
tution and by-laws drafted by a committee during 
the past years were adopted. The object of the 
Association, as stated by the constitution, is to 
make a study of and to gather information con- 
cerning the pollution of rivers 
in the United States; to awaken public interest 
therein so as to bring national and state legis- 


dozen or so 


discussion consti- 


lation and executive bodies to a realizing sense 
this question and to the 


of the importance of 
necessity for a comprehensive and 
system of legislation in regard thereto. 


consistent 


in October, November or December, 
ecutive committee may decide. 


Mr. Kendrick was re-elected as president and 
Mr. 
was chosen 
and Brigadier-General Geo. 
H. Torney, Washington, D. C., as second vice- 
committee will con- 
sist of the four officers just named, and Messrs. 
Geo. M. Wisner, Chief Engineer of the Sanitary 
Di- 
Ill.; 
Chief Engineer Massa- 


Mr. Parsons as secretary and treasurer. 
Rudolph Hering, New York City, 
first vice-president, 
The 


president, executive 


District of Chicago; Prof. Edward Bartow, 
rector Illinois Water Survey, Champaign, 
and X. H. Goodnough, 
chusetts State Board of Health, Boston, Mass. 

At the suggestion 


cussion of water pollution and 


took place. 
plants for its protection. 
a similar report for the .Navy. 


will 


and waterways 


The an- 
nual meetings of the association are to be held 
as the ex- 


of Dr. Ira Remsen, Presi- 
dent of Johns Hopkins University, a general dis- 
its prevention 
and of the aims and policy of the association 
General Torney stated that the War 
Department has recently been taking a stand 
against water pollution, and has been building 
Dr. C. F. Stokes made 
He said that in- 
cinerating plants are being put in on ships and 
be constructed at ten contagious diseases 
hospitals on shore; at the latter, as we under- 
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stand, excrement will be burned. The Navy is 
also building a sewage disposal plant at a sta- 
tion near Chicago. Major Frederick F. Russell 
told of a model sewage disposal plant being 
built by the War Department at Fort Sheridan, 
near Chicago, Ill. Messrs. A. C. Abbott, of 
Philadelphia, Henry P. Walcott, of Boston, and 
Edward Bartow, of Illinois, mentioned work be- 
ing done in their respective states, Dr. Walcott 
contenting himself with the remark that Massa- 
chusetts began the study and control of sewage 
disposal and water pollution no less than twenty- 
five years ago. 

President Kendrick, after questioning some of 
the speakers connected with the federal govern- 
ment, drew the conclusion that the association 
had prompted or furthered the action of the 
government, and expressed satisfaction with the 
fact that the national government is at last set- 
ting an example to the states and cities. 

Mr. George C. Whipple, of New York City, 
gave the discussion a turn by saying that the 
public ought to be informed that the water-sup- 
ply problem cannot be solved by purifying sew- 
age. He expressed the belief that many cities 
are spending money on sewage treatment which 
might better be devoted to water. It would be 
well to get together data which would show 
just what sewage purification is really accom- 
plishing. 

Dr. A. J. McLaughlin, of the U. 8S. Public 
Health and Marine-Hospital Service, remarked 
that after traveling for 14 months for the pur- 
pose of studying water pollution he had learned 
that there is too much sentimentalism on the 
subject. Thousands of people are howling for 
the exclusion of all sewage from the Great Lakes. 
The value of sewage disposal by dilution should 
be recognized. 

Mr. George M. Wisner, of Chicago, said it is 
impossible to exclude all pollution from streams. 
The thing to do is to determine how much ex- 
clusion is needed to meet the local conditions of 
each case. 

Mr. Rudolph Hering, of New York, urged that 
a distinction must be made between pollution 
which menaces health and pollution which cre- 
ates a nuisance—offence to eye or nose. The 
needs of each case must be clearly understood 
and acted upon, and it is necessary to keep 
within the financial means of the people. He 
agreed with Mr. Whipple as to the unbalanced 
expenditure, too much for sewage and too little 
for water purification. Practically all European 
countries purify all surface waters, leaving 
stream pollution a matter of nuisance prevention, 
merely. 2 

Mr. X. H. Goodnough, of Boston, remarked 
that in Massachusetts, during the past twenty- 
five years, 
added each city 
merits. 
pollution is an eminently practical question, es- 


problem] 


pecially in view of the fact that when a case is 
into court proof of the existence of a 
nuisance is necessary if the suit is to be won. 
One thing the association might do is to take 
up the question of what constitutes a reasonable 


taken 


degree of pollution. 


As to manufacturing wastes, it is often diffi- 
cult to decide how much expense a manufacturer 
can stand to prevent pollution by these without 
H. W. 
Clark, of Boston, called attention to the fact that 
at Lawrence, Mass., 70% of the pollution of the 
Merrimac River is contributed by factories, and 


becoming financially embarrassed. Mr. 


only 30% by city sewage. 


Mr. Whipple moved that the chair be instructed 
to appoint a committee of five, on Standards of 
to make a 
broad study of the subject and to submit to the 
next meeting of the association a_ tentative 
scheme for standards. This motion was adopted, 
but the committee was not announced during 


Purity for Rivers and Waterways, 


the convention. 


Visit to Baltimore Sewage Purification 
Works. 


Baltimore is just on the point of losing the dis- 
tinction of being the only city of size in the 
For 
but it waited 


United States withovt sanitary sewers. 
years it has had storm. sewers, 


each stream [and he might have 
is considered on its 
Just how much can be done to prevent 
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until the twentieth century before 
tary sewers. Ninety miles of the ja: 
for use and house connections to ; 
being made. A sewage purifica: 
signed to treat the sewage of som. 
is ready for use and its units wi 
ation as sOon as the making of 
tions demands. It is expected 
will be let in 1912 for doubling 
the sewage works. 

As the disposal works now stan) 
three hydrolytic tanks, 120 ft. wid 
long; three sludge-digesting tanks 
and 200 ft. long, twelve acres o/ 
percolating filters, and two final 
tanks. The sewage is screened tw 
through coarse iron screens or in 
before it enters the hydrolytic tank 
fine revolving screens, placed 
tanks and the percolating filters 
pacity, the sewage will be retain 
in the hydrolytic tanks, and will 
the filters at the rate of 2,500,000 ; 
per day. Sludge pumps will lift th. 
the hydrolytic tanks to the sluice 
tanks, and still other pumps from the sludge 
tanks to the sludge beds, consisting of 3 ft 4; 
coarse sand, underdrained. Hydro: 
to pump the sludge, to fill an eleva: ink with 
treated sewage for flushing the sludge tanks and 
the filter underdrains, and to light the plant wi 
be generated by utilizing 18 ft. of fall in the 
final effluent, before it passes from the 
through a conduit to Back River, 
of Chesapeake Bay. The effluent 
into the river through 2,500 ft. of 
stave pipe. , 

To meet the requirements of the State legis. 
lation authorizing the construction of sewage 
works (which requirements virtually ca'led for the 
highest degree of purity known to the art 
sewage treatment), it was originally intended : 
supplement the tanks and filter beds with int 
mittent sand filters, should this be con: 
necessary. In place of these beds, provision h; 
been made for treating the filter-effluent wit! 
hypochlorite, in the final settling 
experience demonstrate the need. 
sus of opinion among engineers, as far as gat! 
ered by Engineering News, is that disinfectio 
will be entirely unnecessary. There is every 
reason to believe that the effluent from the fi 
settling tanks will be non-putrescible, in 
case it can create no nuisance in the 
The only possible menace to health is through 
the carriage of pathogenic germs by the effluent 
through eight miles of sluggish ‘river’ water, 
and then six miles further to beds in 
Chesapeake Bay. 

The sanitary sewers, the purification works, 
and extensions to the storm sewers have beel 
carried out by the Sewerage Commission of Bal 
timore, with Mr. Calvin W. Hendrick as chief 
engineer. 





Sratings 
through 


these 


Pplied ¢ 
per acre 
idge fron 


ligesting 


power 


Works 
t Sluggish arm 
be carried 


vanded wood 


tank, should 


The consen- 


which 


“river.” 


oyster 


Papers at the Evening Session. 


Four papers were scheduled for the evening 
session. One of these, by Mr. John D. Watson, 
Engineer of the sewage works of Birmingham, 
England, was not read (the author not being 
present), but will be printed in the Proceedings 
of the Association. 

THE SEWERAGE QUESTION FROM A 
MEDICAL STANDPOINT.—Prof. Wm. H. Welch, 
of Johns Hopkins University, and President o 
the Maryland State Board of Health, presented 
a scholarly paper on this subject. In openltg 
he said that sewerage, like other sanitary qe 
tions, has largely passed out of the h inds of the 
medical profession into those of sanitary eng 
neers. He then reviewed the scant) knowledge 
which we have of the conceptions of sanitatio® 
Possessed by ancient and medieval peoples, & 
marking that extant Greek writings contain less 
than do the Hebrew on this subject. The ‘ 
real beginnings of a conception of sanitation 
date from the 30’s of the nineteen " century, 
when Dr. Southwold Smith imparte: to Edwia 
Chadwick -sojme® ideas, imperfect ugh thes 
were, on the relation between filth and diseas 
The. great weakness or error of thes ideas wat 
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, recognize the individual as the 


their failure 
» tion. 


source of inf 


ster dwell 28 on more recent developments 
“sanitation ry. Welch remarked that it is diffi- 
ee to say just what effect improved means of 


cu. 


ewage disposal have upon health. The evi- 
+. indicates, he said, that the general death 
ange also the mortality from tuberculosis is 
rail thereby. He understood that sanitary 
engineers now hold it to be unreasonable to de- 
cc hat sewage be so purified that it may be 
jischarged with safety into streams: used for 
qatet-supply. He confessed to disappointment 
wer the evident conclusion of engineers that 
cafety against sewage is up to the water engi- 
neer rather than the sewage engineer. 
finally, Dr. Welch spoke of the necessity of 
naving sanitary engineers attached to local and 
state health departments—remarking that this 
«one of the greatest present needs of the Mary- 
land Board of Health—and urged that the as- 
sociation do all in its power to secure the cre- 
ation of a federal department of health. 
THE SEWERAGE STATUS IN THE UNITED 
sTATES—Mr. H. de B. Parsons, secretary of 
the association, in the opening portion of his 
paper. on this subject, remarked that natural 
jrainage areas and political or governmental 
sreas do not coincide, hence lawsuits over water 
pollution result. These suits will continue and 
increase unless some cooperation to remove or 
lessen their cause is effected. The suits may 
lead to a federal constitutional dmendment giv- 
ing the government control over water pollution. 
On the basis of certain typhoid death rates for 
European and American cities, the author con- 
cluded that the American rate is 18 per 100,000 
population higher than the European rate (231% 
5%) and from this he deduced a yearly loss, 
jue to this excess rate, of $81,000,000, valuing 
ich life at $5,000. 
Resides state cooperation against water pol- 
ition, Mr. Parsons suggested a federa] standard 
f pollution, with government supervision for 
ts enforcement. He also suggested that the Con- 
gress of Governors might serve as a forum for 
liscussion of pollution and a means of securing 


mand t 


PRACTICABLE POSSIBILITIES IN THE 
PURIFICATION OF DOMESTIC SEWAGE.— 
This topic was ably presented by Prof. C.-E. 
A. Winslow, of New York City. Prof Winslow’s 
final remarks formed a particularly fitting con- 
clusion to the whole convention, since they 
turned the attention of all present, as it had 
already been turned more than once during the 
morning session, to the need of a rational and 
scientific rather than a sentimental and wholly 
impracticable viewpoint for considering .the 
nature of the water pollution problem and the 
proper direction and extent of the campaign 
against it. 

At the start, the author stated that the lead in 
sewage disposal was held by the British from 
1860 to 1890, by the Americans through a con- 
siderable portion of the 90’s, by the British 
again from the late 90’s for some ten years or 
so, and now for a few years past by the Ger- 
mans, 

The legitimate character and great importance 
if sewage disposal by dilution was touched upon. 
After speaking of the Imhoff tank and its prom- 
‘ses for the future, surprise was expressed over 
the great attention the tank has been given in 
the United States as compared with the scant 
attention given here to the Dibdin slate beds. 
Prof. Winslow also spoke of the apparent strange 
‘erlooking, in the eastern United States, of the 
s00d results obtained by Alvord and others in 
the middle west from carefully-constructed in- 
‘ermittent sand filters, operated at relatively 
high rates, 

Speaking of laying overmuch stress on sewage 
purification, where the protection of water-sup- 
Piles is involved, Prof. Winslow said the choice 
may be between destroying 100 bacteria by sew- 
‘se purification works against only 1 by water 
purification In certain cases, the bacterial 
Purification of sewage may be necessary, as when 
the sewage outlet is near a water intake or 
*yster beds. In such cases, intermittent sand 


filtration will give a high degree of purity, but 
reliance cannot be placed on contact beds or 
percolating filters. Reliance can be placed on 
bleaching powder, or calcium hypochlorite. In 
fact, the engineer can now meet any 
purification condition with which he 
confronted. 

Finally, Prof. Winslow laid just emphasis on 
the fact that sewage disposal is only one of 
many problems confronting the modern city, and 
should not be unduly considered to the neglect 


sewage 
may be 


of such health problems as the purity of the 
milk supply and the reduction of infant mor- 
tality. 





The Life of Wrought-Iron and Steel Service 
Pipes: A Discussion Before the New 
ngland Water Works Association. 


At the December monthly meeting of the New 
England Water Works Association, held at the 
Hotel Brunswick, Boston, Dec. 13, slumbering 
disputes over the merits of wrought-iron and 
steel pipe, respectively, were revived for the 
edification and instruction of these water-works 
officials. 

As a fitting opening to the discussion, Prof. 
W. H. Walker, of the Massachusetts Institute 
of Technology, presented an informal paper en- 
titled “An Investigation of the Relative Life of 
Iron and Steel Pipe, as Found in Actual Serv- 
ice.” The title of the paper described a part of 
the remarks only, as Prof. Walker devoted the 
most of his time to an explanation of the attack 
of iron and steel by water. This was a most in- 
structive though popular explanation of the mul 
titude of phenomena entering. 

He reviewed the now generally accepted ex- 
planation that iron goes into solution naturally 
in water, hydrogen is deposited in a film on the 
iron and that, for the process to continue suffi- 
cient to have an appreciable attack of iron with 
the formation of rust, the water must contain a 
supply of dissolved oxygen to remove the inter- 
vening hydrogen film and to oxidize the dissolved 
iron. He explained the effect of mill scale, cop- 
per, etc., in accelerating the corrosion of iron by 
their property of permitting the discharge of 
hydrogen from their surface in a way that was 
not possible with iron. How this was done he 
could not explain beyond the statement that “the 
Lord made it so.” He explained the function of 
zine in protecting iron from corrosion from its 
property of going into solution easier than iron, 
showing how it served at its own expense and for 
a limited radius. 

Studies made at the Massachusetts Institute of 
Technology were mentioned which had shown 
that it was feasible to remove the dissolved 
oxygen from water (running often as high as 
20%) by preheating in open tanks where the 
water could be treated not under pressure. 

Prof. Walker took occasion to condemn any 
accelerated tests for the probable service life of 
iron and steel so far as they had yet been de- 
veloped. The uselessness of acid tests he’ ex- 
plained as being on account of the very different 
conditions that were produced by the rapid so- 
lution of the iron, with the consequent deposi- 
tion of hydrogen with such rapidity that it 
streamed off in bubbles. Under natural condi- 
tions of corrosion the hydrogen is deposited, but 
so slowly that it adheres to the iron until com- 
bination with dissolved oxygen. 

In making corrosion tests under as near nor- 
mal service conditions as can be reproduced, cer- 
tain precautions were outlined as necessary. 
(1) Specimens compared must have the same 
size since researches have shown that a larger 
piece corrodes less rapidly, in proportion, than 
a small piece, on account of the greater propor- 
tion of edge to area in the smaller piece. The 
access of dissolved hydrogen is more ready at 
the edge. (2) The conditions of exposure of iron 
to water must be fixed; that is, the depth of 
immersion must be the same in two cases which 
are being compared, and the rate of flow of 
water past the specimens must be the same. It 
has been found that increased flow up to a cer- 
tain point increases corrosion, but, after that 


maximum point is reached, added velocity past a 
specimen actually decreases the rate of corrosion, 
and very markedly. 

Under the auspices of the Massachusetts In- 
stitute investigations were carried on in 
England to locate cases where stee! and wrought- 
iron pipes were connected next to each other in 


New 


different kinds of water lines. Wherever it was 
possible these were taken out and cleaned with 
ammonium citrate (a salt which possesses the 
property of dissolving the rust without attack- 
ing the metal). The pits were measured and 
the character of the corrosion was noted Out 
of 64 cases, the wrought-iron pipe was found 
worse than the neighboring steel pipe in 20; 
steel was found worse than its wrought-iron 


neighbor in 18 cases; there was no difference in 


9 cases, and no corrosion at all in 17 cases 
Prof. Walker called attention to short life 
which was being found in many installations 


through the use of light-weight steel pipe of a 
given nominal size. This arose through the mul 
tiplicity of uses which had been found for steel 
pipes compared with wrought-iron, which 
still made only in the heavier weights. 

Mr. F. N. Speller, of the National Tube Co 
Pittsburgh, presented the case of the steel pipe 
Although he added little data to that found in 
his recent paper, printed in Engineering News, 
March 23, 1911, the company with which he was 
identified had carried on similar investigations 
to those mentioned by Prof. Walker, except that 
they were located at different parts of the coun- 
try. The results were accordance 
with those found in New England. He repeated 
the familiar argument that the presence of cinder 
in wrought-iron pipe should tend to accelerate 
the corrosion on account of its not being a com- 
plete envelope and acting much like 
for the easy discharge of hydrogen. 
attention to the need of 
modern steel pipe and 


was 


entirely in 


mill scale 
He called 
distinguishing between 
that of early manufac- 


ture, on account of the much greater homo- 
geneity secured in the last few years 

Mr. Geo. Schuhman, of the Reading Iron Co., 
Reading, Pa., took up the cudgels for “good 
old-fashioned wrought-iron pipe” in a homely 
and entertaining way, which has made his 
remarks on this subject always interesting, 


if not novel. He described the old-fashioned way 
of puddling pig-iron, rolling, ete., and called at- 
tention to the need of knowing whether one was 
buying “old-fashioned” wrought-iron pipe or a 
wrought-iron pipe made from steel junk which 
might contain steel of all qualities and alloys. 
Such a pipe as the latter, of course, would be 
expected to corrode worse than either steel or 
good wrought-iron. He showed micro-photo- 
graphs of samples of wrought-iron pipe, magni- 
fied to 200 diameters, to refute the claims of the 


steel-pipe men that the envelope of cinder and 
slag was not complete ground a fiber ofiron. This 
cinder, he claimed, produced a slight skin of 


silicious material very similar to that skin on cast- 
iron which may aceount for the resistance of 
that material to corrosion. 

Both Mr. Schuhman and Mr. Speller described 
the attempts of their concerns to develop a 
method of branding pipe which they manufac- 
ture, to ensure the ultimate purchaser’s getting 
the desired material. They found no difficulty 
in branding lap-welded pipe on account of the 
mandrel against which the seam was pressed. In 
butt-welded pipe the branding had not been ac- 
complished satisfactorily on account of the ab- 
sence of the mandrel. If a depression is made 
for the name, then leaky threads are apt to re- 
sult if the pipe has to be cut at a brand, as 
might easily occur. If the name is raised then 
the brand has to be filed off in such a case be- 
fore the pipe can be threaded, which causes 
trouble. Both expressed confidence, however, 
that they would be able eventually to evolve 
some scheme of brarding which would allow 
identification of the pipe on close examination. 

The three principal speakers’ remarks were 
discussed at considerable length by different 
members of the Association, who explained their 
preference in many cases for wrought-iron pipe 
on account of the greater success they found 
under usual conditions in threading pipes, A 
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number of men who had had experience with 
both wrought-iron and steel pipe gave practical 
corroboration of the investigations of Prof. 
Walker and Mr. Speller. A few, however, were 
strongly of the belief that wrought-iron was 
more resistant, and many more were using 
wrought-iron pipe on account of the certainty of 
getting a pipe of heavier weight of the same 
nominal size. 





Grouting the Porous Foundations of a Dam. 

In connection with the current discussion rela- 
tive to the effect of porous percolation on the 
base of a masonry dam, which has been renewed 
on account of the failure of the Austin, Pa., dam, 
it is interesting to note briefly a construction 
now going on in this country where an attempt 
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were floated on barges and a number of holes 
drilled to receive a 2-in. pipe. These pipes were 
then carried up above the water level and grout- 
ing begun. In some instances it was necessary 
to blow out the collected mud in the subter- 
ranean cavities, but in all cases after the seams 
or cavities were clear, grout was pumped in under 
a pressure of from 5 to 10 lbs. When the pipe 
refused further charge it was capped and the 
operation repeated on other pipes. 


Fig. 2 is a view of the power-house pit. In 
this pit water was tapped in the pipes at about 
40 ft. below the original rock surface and the 
cavity found to be from 1 to 6 ft. thick. In the 
view the cavities are being washed out prepara- 
tory to grouting. In some of the pipes the 


spouting water may be noted. 





FIG. 1. 


is being made to improve a very porous foun- 
dation of a dam by pumping grout into drill 
holes driven through the clear rock bottom. The 
two half-tones reproduced herewith show the 
general nature of the work, which is at the Hale’s 
Bar Dam across the Tennessee River. This dam 
is now being built in connection with a hydro- 
electric project which is being financed by pri- 
vate capital but which is under the general 
supervision of the Federal Government on ac- 
count of a required provision for a navigation 
lock at the end of the dam. 

Both lock and dam are founded on a limestone 
rock, which is full of seams, many of them badly 
worn and eroded by the action of water. These 
seams are filled with mud and gravel and in 
some cases by a clay deposited in past ages. 
The seams are evident on the surface and ex- 
tend many feet down into the rock. At the be- 
ginning of the work leakage through them proved 
a source of great delay. In order to control the 
leakage, and also to pro- 
vide a foundation through 
which there would be no 
percolation, it was de- 
cided to sink drill holes 
all over the footing and 
to pump them full of a 
grout. In sinking these 
drill holes it has been 
discovered that not only 
are there seams evident 
on the surface, but the 
subsurface of the rock is 
interspersed with many 
cavities and caves which 
offer passageway for the 
water. 

It was intended to lay 
the bottom dry in a suc- 
cession of cofferdams, but 
the leakage was _ s0 
great that it was found 
impossible to unwater 
some of the dams. In 
these cases well drills 


UNWATERED SECTION OF HALE’S BAR DAM COFFERDAM. 


Fig. 1 is a view of one of the sections, which 
has been laid mostly dry. In the background 
the well-drilling outfits may be noted at work. 


The Mechanical Handling of Baggage and 
Parcels at Large Railway Stations 
in Paris (France) .* 

Electric or hydraulic lifts are very generally 
used [for handling baggage at stations having 
the main floor Above or below the track level]. 
These, like all appliances with reciprocating 
movements, have the disadvantage of giving only 
an intermittent and consequently rather limited 
output. This disadvantage is not felt so much in 
the case of outgoing baggage, which arrives at 
the station at different times, go that enough time 
is available for dealing with it. But it does apply 








*From a statement made by Mr. Jullien, Chief 
Engineer of Way and Works, Orleans Ry. 
(France), and printed in the November number 
of the Bulletin of the International Railway Con- 
gress, 49 Rue de Poincon, Brussels, 





FIG. 2. GROUT PIPES IN POWER-HOUSE PIT, HALE’S BAR DAM, 
SPOUTING WATER FROM SUBTERRANEAN CAVES. 
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to incoming baggage, which comes 
train and should be quickly deliy. 
sengers. 

At several stations this has lea ; 
tion of endless belts, which give 
service; for instance, at Paris (Q 
Invalides stations) and at Hambu: 

The conveyance of baggage by t 
belts, such as have been installeq 
Railway at the Quai d@’Orsay sta: 
worthy of some mention. Horizor 
below the main-line arrival platfo: elve th 
baggage through openings arrange ha amma 
forms, and take it to inclined be): h conn 
it to the first floor and tilt it on to waa 
Above the tables are placards show 
0 to 9. All packages whose rec 
ends with the same figure are pla. 
below the placard bearing that 
registered number is given on the 
which the passenger received whe; 
his baggage, he knows at once, by | 
ticket where he has to look for hi 

The packages as they arrive at t} 
are taken by porters who direct t! 
or left, according to the last figure of the regis. 
tration number. The packages thu ive me 
movable table which carries them | ntally in 
front of the receiving table. In the e between 
the movable table and the receivi: le there 
are porters (at each placard) w 
baggage corresponding to a given fisire and pla 
it below the placard bearing that ire. The 
packages, as soon as they have be: lentified b 
the passengers, are then placed he delivery 
tables, at their disposition. In order to facilitat 
the handling, the delivery table is little lower 
than the sorting table, and this is 
lower than the movable table. 

With this system the delivery of the baggage 
is effected very much more quickly ¢ 
ordinary system of loading the bag 


y endlegs 
Orleans 
"aTig), is 


tS, Placed 


& table 
@ figures 
i number 
the table 
As the 
Ze ticket 
egistereg 
& at this 
rage 
ting table 


he right 





a little 


n with the 


on toa 
truck, running it to the delivery tables, and un- 
loading it there. The time required for the opera- 
tion only depends on the quickness with which 
the baggage can be unloaded fron car ont 
the platform. 
At the Quai d’Orsay station, also, the time re- 
quired for the passengers to leave the station has 
been materially reduced by placing at their dis- 


posal a moving staircase. The rate 
of the passengers has been more thar 
the use of this moving staircase. 
The mechanical sorting of parcels 
at the Paris-Austerlitz station. T! 
only carried out as regards the parcels dispatched 
from that station, amounting on the average to 
30,000 per day, of which about 20.000 are sent 
grouped, either as complete carloads to large sta- 


f movement 


doubled by 


s a feature 


s sorting Is 


tions, or packed into baskets, either to the sta- 
tions of sufficient importance or to groups of 
smaller stations. 

The number of baskets dispatched each day 
from this station averages about 900. Nearly all 


the parcels use the evening trains and are handed 
in between 6 and 8 p. m. The parcels, according 
to their labels, are marked with chalk, with one of 
the figures 0, 1, 2, 3 or 4, and are thrown into one 
of the openings in the platforms. The figures 1, 


2, 3 and 4 are used for the baskets only, and the 
figure 0 for full carloads. 

An endless belt takes the parcels belonging to 
the first-class side of the basket service, to 
sorting table, where (in accordance with the fig- 
ures marked on them) they are transferred by 
sorting porters to the belt corresponding to the 
figure with which each is marked. They are thus 
taken to a storeroom bearing the corresponding 
figure. A first sorting operation by direction is 
thus effected. 

When the time has come for getting ready a tran 
corresponding to a given direction, the store 
room in question is opened and the parcels con- 
tained in it are placed on an endless Pelt passing 
along the bottom of it. The parce's are thu 
taken to a second sorting table, where there are 
seven inclined chutes to the receptio: oe 


Employees well acquainted with the ralnl! 
system are placed at the sorting table for direct 


ing the parcels into the correspond ng = 
others are placed at the reception t bles. = 
latter place them into the baskets correspondine 
to the different stations or different sroups a 
stations of the section. ad 

The packages which are marked w!' the — 
0, and are hence intended for full carloads 0? 
go through one sorting operation. Thy ae 
rected into special storerooms, six in! wyn ee 
corresponding to one large station on ‘"° ra odd 
system. Therg they are placed into * oa 


chutes and pass into the cars und” 
of gravity. 
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ting olliston Between Two Trolley Cars 


electric railway between Kansas City and 
i worth, Kan., Dec. 18, killed three persons 
eae ne others. The accident occurred 
wat Wolcott and is ascribed to a heavy fog. 
—_——_——_—_e—_—_—_—-_--—— 
the Explosion of an Oi] Tank on the British 
on,” Dec, 12, injured the command- 


hip “O 
a four engineer officers and 15 of the 
A The “Crion” is equipped for burning both 


oi) fuel and coal. 
Oo 

forest Fires in Massachusetts during the’ year 
jit burned over an area of nearly 100,000 acres, 
aysing a damage estimated by the State Fores- 
‘or at $900,000, Im 1910 the area burned was 
a 42,000 acres, and the damage a little over 
209,000. The increase is ascribed to unusually 
ary weather during the spring and summer. 

———————-(7»—_—- 

Ap Interurban Car Went Through a Bridge at 
Burlington, N. J., on Dec. 19. The bridge crosses 
assiscunk Creek at East Pearl St. It was an iron 
pridge, 30 years Old, and had been regarded as 
unsafe for some years. The car which wrecked 
the bridge waS an unusually large one. It had 
only eight or tem passengers at the time, how- 
ever, and these with the crew were taken out 
practically uninjured. 

———$q———__——_ 

A Rear Collision on the Chicago, Milwaukee & 
st. Paul Ry., at Odessa, Minn., Dec. 18, killed 12 
persons and injured 18 others. The Columbian 
express came to a Stop soon after leaving Odessa 
and the flagman was sent back to warn the fol- 
owing train. He had gone only the length of 
the train, according to reports, when a fast 
freight train came up at 75 mi. per hr., wrecking 
the rear sleeping-car of the express. Only two 
of the 27 occupants of this car escaped without 
injury. The accident is ascribed to the failure of 
the signal operator at Odessa to protect the ex- 
press train after it had stopped. 

es 

The British Admiralty Decision on the Collision 
between the cruiser “Hawke” and the White Star 
liner “Olympic” has just been announced. The 
Admiralty Court decides that the “Hawke” was 
not the overtaking steamship and hence that the 
“Olympic” was not entitled to the privileges of 
the leading ship. Blame for the collision is placed 
upon the “Olympic,” but the court decided that 
the owners of the “Olympic” need not pay for the 
damages to the cruiser since the fault was the 
pilot's and the pilot was employed under com- 
pulsion of law. The captain of the “Olympic” is 
thus exonerated and the commander of the 
“Hawke” is also absolved from all blame for the 
collision. The court decides that the owners of 
each vessel must pay their own damages. 

—_——————_@——_—__——_—— 

A Steam Shovel “vas. Wrecked by Dynamite Dec. 
13 while working on relocation of the Panama 
R. R. in the Canai Zone, Panama, between Empire 
and Las Cascadas. The shovel struck an unex- 
ploded charge in a drill hole. Bight men were in- 
jured, three probably fatally. 

ann adinplindeh tll cial ninccanepuitcnniiion 

A French Military Aviator, Lieut. Charles Lan- 
theaume, was killed on Dec. 13, by a fall from 
his aeroplane at the aviation camp in Melun, af- 
ter the completion of a cross-country flight of 35 
miles. On December 6, at Filey, near Scarbor- 
ough, Yorkshire, England, an aviator, Hubert 
Oxley, and his passenger, were killed by a fall 
from an aeroplane. The cause of these accidents 
are not given. 

——_o—___—— 


An Inch of Rain a Minute,—aAll Isthmian rec- 
ords of excessive rainfall for short periods were 
broken at Porto Bello on the night of Nov. 28-29, 
1911, when approximately 2.46 ins. of rain fell in 
three minutes between 2.07 and 2.10 a. m. The 
tighest previous records of excessive rainfall 
Were 0.75 in. in five minutes at Rio Grande in 
July, 1908, and 1.24 ins. in ten minutes at Balboa 
'n August, 1908. The total rainfall for the shower 
‘t Porto Bello was 7.60 ins.—Canal Record. 

SE 


The Office of Public Roads of the Department of 
ae isks for $70,000 additional appropria- 
he or the next fiscal year “in order to broaden 
oa Scope of the advisory lecture, object lesson 
- °xperimental work of the Bureau.” Last 
year’s appropriation was $150,000. 
_—_— - 


ae Tunis Monorail Railway, one mile in length 
“8 ann nd, New York City, was placed in a 
‘celver’s hands last week on petition of the 


A 


vendholders The. line has been in operation 
ra — years, but carries a comparatively light 


Two Building Collapses, due to disregard of the 
retardation of concrete setting by cold, were re- 
ported during the past week. At Waterdown, Ont., 
a portion of the concrete roof on a part of the 
plant of the National Fireproofing Company, Ltd., 
collapsed on Dec. 9. It caused the death of one 
man and the serious injury of two others. The 
roof had been put up about three weeks before, 
and the workmen were removing the supports. 
The report states that “it is thought the frost and 
damp weather of the last couple of weeks pre- 
vented the cement from setting.” In Baltimore, 
Md., a two-story brick building being erected on 
Franklin St., for the American Ice Co., collapsed 
on Dec. 14, and buried two workmen, who were 
seriously wounded in the wreckage. This failure 
seems to have been due to the sudden sinking of 
a column supporting one of the main interior 
joints of the building. This column rested on a 
concrete foundation. The newspaper report states 
that the sinking of the column was probably due 
to the unsatisfactory condition of the concrete 
footings which had not set, owing to the cold 
weather. However, the unsatisfactory condition 
of the ground beneath the building seems to point 
to that rather than the retarded setting of the 
concrete. 
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Sixty-five Routes for Main Highways in Penn- 
sylvania, including 2,755 of roads, have been sur- 
veyed by engineers of the State Highway Depart- 
ment during the past year, in accordance with 
the provisions of the Sproul Act of 1911. This 
work is preliminary to the proposed issue of $50,- 
000,000 bonds for highway construction. 

ee 

$250,000 Additional for Raising the “Maine” is 
provided in the general deficiency bill passed by 
the House of Representatives on Dec. 19. This 
will bring the total appropriation for this purpose 
up to $900,000, all of which is expected will be 
needed in raising the vessel. The bill, further- 
more, permits the Secretary of War and the Sec- 
retary of the Navy to give a portion of the 
wrecked vessel to the Republic of Cuba, for the 
erection of a permanent memorial in Havana. It 
is also provided that the “Government may do- 
nate pieces of the battleship or of its equipment 
or the property found in it to any municipality 
of the United States, or to any military or naval 
association or society in the United States, or to 
the former officers and crews of the ‘Maine,’ or 
their heirs or representatives,” provided these 
persons or institutions take proper care of the 
relics entrusted to them. A proposition to allow 
concessions to private parties to exhibit the wreck 
was voted down. 
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Personals. 


Mr. Thomas E. Mitten has resigned his position 
as President of the Chicago City Ry. Co. 


Mr. Henry F. Waige has been appointed City 
Engineer of Cincinnati, Ohio. He was formerly 
Chief Engineer of the Clinchfield Coal Co. 


Mr. J. A. Zehner has been appointed Division 
Engineer of the Mahanoy Division of the Lehigh 
Valley R. R., to succeed Mr. M. H. Falcon, who 
died recently, 


Mr. O. K. Morgan, formerly Chief Draftsman 
of the Carolina, Clinchfield & Ohio Ry., has been 
promoted to Office Engineer, not Chief Engineer, 
as noted in our issue of last week. 


Mr. George B. Post, of New York City, has been 
presented with the Gold Medal of the American 
Institute of Architects. The presentation was 
made at Washington, D. C., Dec. 13. 


Mr. G. B. Gilmer, formerly Assistant General 
Manager of the Texas Central R. R., has been 
appointed General Superintendent of the Mis- 
souri, Oklahoma and Gulf Railroad, with head- 
quarters in Muskogee, Okla. 


Mr. J. O. Crockett has resigned his position as 
General Manager of the Buffalo & Susquehanna 
Ry. and this position has been discontinued. Its 
duties will be assumed by Mr. E. R. Darlow, As- 
sistant Receiver. 


| sMr. C. W. Stone, M. Am. Inst. E. E., formerly an 
Electrical Engineer with the General Electric Co., 
has been appointed Manager of the Lighting De- 
partment of that company to succeed Mr. C. B. 
Haskins, deceased. — 


Mr. W. H. Thompson, formerly Chief Engineer 
of the Illinois Traction System, has been ap- 
pointed General Manager of the Des Moines Elec- 
tric Co., a subsidiary of the Traction System. 
Mr. R. F. Carley succeeds Mr. Thompson as Chief 
Engineer. 


Dr. Rossiter W. Raymond, M. Am. Inst. M. E., 
and Mr. Geo. F. Kunz, M. Am. Inst. M. E., were 


decorated with the Order of the Rising Sun by 
the Emperor of Japan during the recent visit of 
the American Institute of Mining Engineers to 
that country. 


Mr. W. Pagan, M. Inst. C. E., has been appointed 
Deputy Commissioner of Railways of Queensland, 
Australia. He was formerly Chief Engineer of 
the Engineer’s Branch of the Railway Depart- 
ment, in which position he is succeeded by Mr. N. 
G. Bell, M. Inst. C. E. 


Mr. A. N. Bullitt has been appointed Chief En- 
gineer of the Memphis & Pensacola R. R., present 
Office, 1630 Exchange Bldg., Memphis, Tenn. We 
are informed that location work on this railroad 
will be begun early in January, when three 
parties will be put in the field. 


Mr. C. F. Brown, Assoc. M, Am. Soc. C. E., and 
H. S. Kleinschmidt, Assoc. M. Am. Soc. C. E., have 
formed a partnership under the firm name of 
Brown & Kleinschmidt for a general civil and 
consulting engineering practice, with offices at 
1005 Newhouse Bldg., Salt Lake City, Utah. 


Mr. Elbert M. Chandler, formerly General Man- 
ager and Engineer of the Burbank Power & 
Water Co., of Burbank, Wash., has been appointed 
Receiver of that company in the Federal Court at 
Spokane. The property consists of a partly-de- 
veloped 14,000-acre irrigation pumping project. 


Mr. S. B. Redfield, M. Am. Soc. M. E., formerly 
Associate Editor of the American Machinist, has 
become Engineer of Tests of the Ingersoll-Rand 
Co., at their Phillipsburg plant. Mr. Redfield was 
employed in the engineering department of the 
Ingersoll-Rand Co. prior to his editorial ex- 
perience. 


Mr. W. H. Dawley, M. Am. Soc. C. E., Chief En- 
gineer of the Yunnan, Szechuan & Teng Yueh 
Railway, with office at Yunnan Fu, China, is now 
at Hong Kong. This information was sent by 
cable a few days ago, and his friends will be 
glad to hear of his safety, in view of the present 
disturbances in China. 


Mr. W. C. Armstrong, M. Am. Soc. C. E., has 
been appointed Engineer of Bridges of the Chi- 
cago & Northwestern Ry., with headquarters in 
Chicago, Ill, to succeed Mr. I. F. Stern, M. Am. 
Soc. C. E., whose resignation was noted ina recent 
issue of Engineering News. Mr. Armstrong was 
formerly Terminal Engineer of the same railway 
at Chicago. 


Mr. Geo. H. Preston, Assoc. M. Am. Soc. C. E., 
has resigned his position as Structural Engi- 
neer with the Turner Construction Co., of New 
York City, to take a similar position with F. J. 
Ellithorpe & Co., 17 Battery Place, New York 
City, consulting engineers in connection with air- 
cushion installation for 28 Otis elevators in the 
new Woolworth Building. 


Mr. M. M. Cooke, Assistant Engineer of the 
Wichita Falls & Northwestern Ry., has been made 
Chief Engineer to succeed Mr. R. A. Thompson, M. 
Am. Soc. C. E., who has resigned to accept the 
position of Chief Engineer of the California Rail 
road Commission. Mr. Thompson was Chief Engi- 
neer of the Texas Railroad Commission for nine 


years prior to his coming to the Wichita Falls 
system. 


Mr. Geo. R. Winslow, of Syracuse, N. Y., has 
been appointed Chief Office Engineer of the Cali- 
fornia State Highway Commission. Seven divis- 
ional engineers of the Highway Commission have 
been appointed as follows: Mr. Walter C. Howe, 
Assoc. M. Am. Soc. C. E.; Mr. Thomas A. Bedford, 
M. Am. Soc. C. E.; Mr. Francis J. Somner, Mr. 
James B. Woodson, Mr. W. F. Caruthers and Mr. 
Wm. L. Clark. 


Mr. John A, O’Connor, Assoc. M. Am. Soc. C. E., 
has been appointed Chief Engineer in charge of 
construction of the New York Barge Canal Ter- 
tminals at a salary of $6,000 per year. Mr. Carie- 
ton Greene, of New York City, Assoc. M. Am. Soc. 
Cc. E., has been appointed Division Engineer at 
New York City and will have charge of the ter- 
minal work at that place. Mr. O’Connor was for- 
merly Resident Engineer in the State Engineer- 
ing Department at Albany, N. Y., and Mr. Greene 
was Resident Engineer at Schenectady, N. Y. 


Mr. Robert Ridgway, M. Am. Soc. C. E., has 
been appointed Subway Corstruction Engineer by 
the New York Public Service Commission, at a 
salary of $10,000 per year. Mr. Ridgway was 
formerly Department Engineer with the Board of 
Water Supply of New York City, and is engaged 
at present upon the construction of the Catskill 
Water-Supply System. The appointment is to 
take effect on Jan. 1. Mr. Ridgway entered the 
New York City service in 1884 as a member of the 
engineering staff of the aqueduct commission. 






















































































































756 


ee Le 


Obituary. 

Sumner Lyman Hunt, a building contractor of 
Syracuse, N. Y., died in that city December 12th, 
age 96 years. 

Charles M. Crawford, Member of the Connecti- 
cut Society of Civil Engineers, died Dec, 14 at 
New Haven, Conn., aged 55 years, His brother, 
Mr. Joseph U. Crawford, is Consulting Engineer 
of the Pennsylvania Railroad at Philadelphia, Pa. 


O, M. Laing, General Superintendent of the Cen- 
tral New England Ry., died in Hartford, Conn., 
Dec, 15, from typhoid fever. Mr. Laing was born 
in London, Ont., 39 years ago. He went to Hart- 
ford from Nashville, Tenn., in 1906, as Assistant 
Engineer of the Central New England Ry. He be- 
came General Superintendent in January, 1910. 


Richmond Viall, Superintendent of the Brown & 
Sharpe Manufacturing Co., died Nov. 16, at Prev- 
idence, R. I. Mr. Viall was born in Barrington, R. 
I., Dec. 16, 1834, and entered the employ of the 
Brown & Sharpe Mfg. Co. as a workman in 1863. 
He advanced by gradual stages to the position of 
Superintendent, which he held from 1878 until the 
time of his death. 

Clarence W. H. Smith, U. 8S. Junior Engineer, 
died Dec. 10, at his home in Grand Rapids, Mich., 
from pneumonia. Mer. Smith was born in Bur- 
lington, Ia., 40 years ago, and graduated from the 
University of Iowa in civil engineering in the 
class of 1893. He had keen employed in the U. 8. 
Engineer Office at Grand Rapids since 1897. He 
is survived by his wife and an infant son. 


Charles Coit Cokefair, Assoc. Am. Inst. E. E., 
President and General Manager of the Great 
Northern Development Co., of Duluth, Minn., died 
at his home in that city, Dec. 13. Mr. Cokefair 
was born at Bloomfield, N. J., in 1848. He was 
also President of the Interurban Power Co. of 
Minneapolis, Director of the Great Northern 
Power Co. of Duluth, and of the Bangor Royal 
Freight Co., Easton, Pa. 


I. C. Johnson, a pioneer in the manufacture of 
Portland cement) or his successors. In this plant, 
land, aged nearly 101 years. Mr. Johnson was 
born in London, England, Jan. 28, 1811. About 
1840 he left the well-known firm of White & Sons, 
cement and lime manufacturers, to take over a 
rundown cement plant formerly operated by Jo- 
seph Aspdin (credited with being the inventor of 
Portland cement) or his successors. In this plant, 
Mr. Johnson probably produced the first real Port- 
land cement, as now known. 


Leo E. Granke, a contractor, of Elgin, Ill, was 
killed by the fall of a derrick, July 25, 1911, at 
Decatur, Ill The accident occurred during the 
construction of a dam across the Sangamon River, 
for which Mr. Granke held the contract, and is 
ascribed to the slipping of a clamp used in mak- 
ing a splice in one of the guy ropes of the derrick. 
Mr. Granke was born at Madison, Wis., 34 years 
ago, and was a graduate of the University of Wis- 
consin in civil engineering, class of 1900. After 
one year with the U. S. Geological Survey, he be- 
came a division engineer on the Chicago & Alton 
Ry., and in 1902-'05 was employed as an engineer 
in the U. S. Reclamation Service. From 1905 to 
‘07 he was Superintendent of Construction for a 
contracting firm in Chicago, and in recent years 
he had become an independent contractor. Mr. 
Granke is survived by his wife and one child. 


Engineering Societies. 


COMING MEBTINGS. 
N SOCIETY OF AGRICULTURAL 
GINEERS. 

Dec. 27-29. Annual meeting at St. Paul, 
Secy., J. B. Davidson, Ames, Iowa. 
AMERICAN ASSOCIATION FOR THE ADVANCE- 

-MENT OF SCIENCE. 

Dec. 27-Jan, 3. Annual meeting at Washington, 
dD. Cc. Secy., L. O. Howard, Smithsonian In- 
stitution, Washington, D. @ 

PACIFIC NORTHWEST SOCIETY OF ENGI- 


NEERS 


EN- 
Minn. 


AMERICA 


Jan. 6. Annual meeting at Seattle, Wash. Secy.., 
Joseph Jacobs, 803 Central Bldg., Seattle, 
Wash. 

AMERICAN SOCIETY 
TRACTORS. 

Jan, 9% Annual 
Secy., J. R. 
York City. 

MINING AND METALLURGICAL SOCIETY OF 
AMERICA. 

Jan. 9 Annual meeting at New York City. 
Secy., W. R. Ingalls, 505 Pearl St.. New York 
City. 

MICHIGAN ENGINEERING SOCIETY. 
. 9-11. Annual meeting at Lansing, Mich. 
Secy., Alba L. Holmes, 574 Wealthy Ave., 
Grand Rapids, Mich. 


ENGINEERS SOCIETY OF WESTERN PENN- 
SYLVANIA. 
Jan. 16. Annual meeting at Pittsburgh, Pa. 
Secy., Elmer K. Hiles, 3511 Oliver Bldg., Pitts- 
burgh, Pa. 


OF ENGINEERING CON- 
City. 
New 


meeting : 


at New York 
Wemlinger, 13 


Park Row, 


ENGINEERING NEWS. 


WOOD PRESERVERS ASSOCIATION. 
Jan. 16-18. Annual convention at Chicago, Ill. 


Secy., F. J. Angier, Mount Royal Station, Bal- 
timore, Md. 


AMERICAN SOCIETY OF CIVIL ENGINEERS. 
Jan. 17-18. Annual meeting at New York City. 
Secy., Charles Warren unt, 220 West 57th 
St., New York City. 


ILLINOIS SOCIETY OF ENGINEERS AND SUR- 
VEYORSS. 


Jan. 17-19. Annual meeting at Urbana, IIl. 


Secy., E. E. . Tratman, 1188 Monadnock 
Block, Chicago, I1. 


SOCIETY OF AUTOMOBILE ENGINEERS. 
Jan. 18-20. Annual meeting at New York City. 
Secy., Coker F. Clarkson, 1451 Broadway, 
New York City. 


AMERICAN SOCIETY OF HEATING AND VEN- 
TILATING ENGINEERS. 

Jan. 23-25. Annual meeting at New York City. 

Secy., W. W. Macon, 29 West 39th St., New 

York City. 


OHIO ENGINEERING SOCIETY. 
Jan. 24-26. Annual meeting at Cleveland, Ohlo. 


Secy., Clyde J. Knisely, New Philadelphia, 
Ohio, 


CANADIAN SOCIETY OF CIVIL ENGINEERS. 
Jan. 24-26. Annual meeting at Montreal, Que. 
Secy., C. H. McLeod, 413 Dorchester St., West, 
Montreal, Que. 


NEW ENGLAND ASSOCIATION OF GAS ENGI- 
NEERS. 
Feb. 14-15. Annual meeting at Boston, Mass. 


Secy., N. W. Gifford, 26 Central Square, East 
Boston, Mass. 


Engineers’ Club of St. Louis. 


The annual dinner was held at the Mercantile 
club, St. Louis, Mo., on Friday evening, Dec. 15th. 


The New York Railroad Club. 


The fifth annual Christmas entertainment and 
social reunion was held at the Engineering So- 
cieties Building in New York City on Friday even- 
ing, Dec. 15th. 


Desmoines Engineers’ Club, 


Officers for the coming year have been elected 
as follows: President, Mr. L. H. Stone; Vice-Presi- 
dent, Mr. J. E. Van Liew; Secretary-Treasurer, 
Mr. F. R. Hubbard. 


The Canadian Society of Civil Engineers. 


At the monthly meeting of this Society held 
Dec. 14 at Montreal, Mr. Guy M, Gest, of New 
York, gave an address on “Underground Conduit 
Construction,” illustrated by motion photographs. 


Albany Society of Civil Engineers. 


At the regular meeting to be held at Albany, 
N. Y., Dec, 21, Mr. A. B. Lueder, of New York 
City, will give a lecture on “Erection of Bridges 
on the Uganda Railway, British East Africa.” 


American Society of Civil Engineers. 


At the regular bi-monthly meeting of the San 
Francisco association of members of this Society, 
held in San Francisco, Cal., Dec. 15th, Mr. A. L. 
Bobbs gave an address on “Structural Design of 
the Main Towers and Campanile” of the St. Ig- 
natius Club. 


American Society of Engineer Draftsmen. 


At the regular monthly meeting to be held in the 
Engineering Societies Building, New York City, 
Dec. 21, Mr. C. M. Shigley, of Columbus, Ohio, 
will present a paper entitled “Patent Office Draw- 
ings,” and Mr. William H. Chorlton will give a 
lecture on “Bridge Drafting From the Engineer’s 
Point of View.” ”~ 


American Institute of Mining Engineers. 


At the December meeting of the New York 
section, held at the Engineering Societies Build- 
ing, New York City, Dec. 20. Dr. R. W. Raymond, 
Secretary Emeritus, gave an account of the In- 
stitute party in Japan. 

At the meeting to be held on January 5, Mr. 
Gardner F. Williams of Washington, D. C., will 
give an illustrated lecture on the South’ African 
diamond field, 


Brooklyn Engineers’ Club. 


The 15th annual dinner was held at the Hamil- 
ton Club, Brooklyn, N. Y., December 15. Addresses 
were made by Commissioner of Accounts Fosdick, 
of New York City; by Senator Charles A. Towne, 
of Minnesota; Louis H. Pounds, Commissioner of 
Public Works, Brooklyn, and by W. H. Roberts, 
the retiring President. 

Officers for the coming year were elected as fol- 
lows: President, William P. Donnelly; Secretary, 
Joseph Strachan; Treasurer, James W. Nelson. 

Ameriean Society of Agricultural Engineers. 

At the fifth annual convention at the Hotel 
Ryan, St. Paul, Minn., Dec. 27-29, the address of 
welcome will be made by Dean Wood, of the Uni- 
versity of Minnesota. After the president’s ad- 
dress by Charles A. Ocock, of Madison, Wis., a 
program of papers will be presented, including 
the following: “Larger Farm Implements and the 
Cost of Crop Production,” F. H. Demaree, Racine, 
Wis.; “Corn Planter Tests; Value and Method,” 
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ee, 
Cc. O. Reed, Urbana, Ill.; “Some Ac; tural By 
gineering Problems in Mexico,” Sta, F. Moras, 
“The Agricultural Engineer in th. st.” er 
Sessions; “Farm Building Locat; < Sean 
Affecting Farm Labor Efficiency W. Che 
Lincoln, Neb.; “Lighting Farm Bull 2s” p : 
Musselman, Lansing, Mich.; “Fue): Internal 
Combustion Tractors,” J. A. Kin; irles City, 
fowa; “The Small Farm Tractor, Branca 
Peoria, Ill.; “The Webster Magnet Emil Pod, 
leska, Tulfin, Ohio; “The Need of . te a 
ments,” Fred Glover, Minneapolis: 4 Le 

The last day of the conventio: 
over to excursions to the Univ: 
other points of interest around St 
neapolis, 
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International Tramways’ and Ligh: 
Union. 

The congress of this associatio: 112 will be 
held at Christiania, Norway, but t ict date js 
not yet announced. The list of pa 1 reports 
to be presented is as follows: 

(1) Influence of new methods 
portation on the development ar ‘ 
large cities; A. Dausset, Paris. (2) 
tion of street railway service for 
crowds in important cities; M. Hradetzky, 

(3) The use of motor cars on railwa ind partie. 
ularly on light railways; E, A. Ziffer, Vienna, (4) 
The use of direct current for el: 
M. Bacqueyrisse, Paris. (5) Electro! 
methods employed for remedying 
Maintenance and control of overhead 
and feeders; E. Hoop, 
Berlin, 

(7) The proper location of car sheds 
tion to a street railway system; J. H 
Amsterdam. (8) Corrugation or undulatory wear 
of rails; A. Busse, Berlin. (9) Removing snow 
from street railway tracks; M. Poppe, Christiania: 
(10) Traffic relations of light and local railways 
interurban lines, and suburban 
railways with main line steam 
through traffic, transfers, freight and the inter 
change of rolling stock; M. Campiglio, Milan 
(11) Various methods for keeping account of pas- 
senger receipts on light and railways; G 
Lembourg, Brussels. (12) Progress in methods of 
heating and lighting cars on light and local rail- 
ways; F. de le Hoye, Brussels. 

The offices of the association are at 15 Avenue 
de la Toison d'Or, Brussels, Belgium 
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American Chemical Society. 


The 45th meeting will be held in Washington, 
D. C., Dec, 27-30 at the McKinley Manual Train- 
ing School, corner Seventh St. and Rhode Island 
Ave. 

The session of the Division of Industrial Chem- 
ists and Chemical Engineers will be held on 
Saturday, Dec. 30, and the following papers will 
be presented at this session: “Relation of Ulti- 
mate Composition to Calorific Power in Coal,” 7. 
Cc. Sherman, D. A. Bartlett and M. E. Weather- 
less; “Relation of Proximate Composition to Calo- 
rific Power in Coal,” H. C. Sherman and 7. & 
Regester;‘New Forms of Gas Analysis Appa- 
ratus, “T. A. Burrell; “New Forms of Apparatus 
for Gas Analysis,” F. M. Williams; “Problems in 
the Manufacture of C. P. Acids,” H. T. Baker; “A 
Rapid Method for the Determination of Vanadium 
in Steels, Ore, Etc., Based On Its Quantitative In- 
clusions by the Phospho-molybdate Precipitate,” 
J.R. Cain and J. C. Hostetter; “Valuation of Fluor- 
spar,” Ernst Bittel; “The Quality of Commercial 
Kerosene,” 1. D. Lockhart; “Notes on a New 
Type of Extraction Thimble,” P. A, Boeck; “The 
Effect of Filtration on the Physical Properties of 
Petroleum Oil,” Jchn P, Simmons; “The Direct 
Determination of Smal! Amounts of Platinum i 
Ores and Bullion,” F. P. Dewey; “The Product 
Patent,” Franklin Field Sommers. 

Meetings of the Section on I1\..i0 )ubber chem- 
istry will be held on Friday and .turday and 
the following papers will be presen(°d: “Scien- 
tific Methods in Tests for Rubber Contents in RaW 
and Vulcanized Rubber,” Wilhelm A. Ducea; “Os 
Mineral Compounds in Rubber,” S. T. Thatcher. 
The following subjects will be brought up fr 
discussion: “Synthetic Rubber,” “The Effect of 
Oils and Other Adulterants in Reclaiming Rub- 
ber,” “The Treatment of Crude Rubber,” “Use 
of Ceylon Rubber.” 

Among the papers to be presented before the 
Division of Agricultural and Food Chemistry, 
whose session will be held on Saturi'a afternoon, 
Dec. 30, are the following: “A Study of adh 
lution of the Ohio River Bordering Indiana, 
E. Barnard; “An Electrical Conductivity Test for 
Purity of Maple Syrup,” J. F. Snell. s J 

The address of President Alexande” Smith, & 
titled “An Early Physical Chemist,” 1! be siv® 
at the Thursday evening session, De> 28. 
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